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To facilitate the use of this index a few explanatory remarks are offered. (See 
also pp. 2765-6.) Both author and subject indexes of the material appearing in the 
JOURNAL OF CHEMICAL EpucaTION during the year 1930 have been compiled. 


AUTHOR INDEX 


The author index consists of five parts as follows: 

Articles 

Correspondence 

Abstracts 

The Library, Sept., 1929-June, 1930 

Books Reviewed 
Under each of the five headings, which appear in the above order, the authors’ 
names are listed alphabetically. In instances of joint authorship, each author’s 
name may be found in its own alphabetical position. Following the author’s name 
may be found the title of the article and the page reference. If the same author has 
contributed more than one article, the author’s name appears only once, and all the 
titles are listed alphabetically under it. 


SUBJECT INDEX 


The subject index consists of ten parts as follows: 
Articles 
The Chemistry Student . 
Abstracts 
The Library, Sept., 1929-June, 1930 
Books Reviewed 
Chemical Digests 
Correspondence 
Editor’s Outlook 
Frontispieces 
Science Service Notes and Other Scientific News 
Under each of the ten headings, which are arranged in the above order, all titles are 
listed alphabetically. In the alphabetical arrangement that part of the title before the 
comma has been given precedence. For example, the order for the following items is: 
Aluminum, The Story of— 
Aluminum Chloride, The Manufacture of Commerical Anhydrous— 
In cases of hyphenated words, the hyphen has been ignored for purposes of alphabetical 
arrangement and the word considered as a single one. 
The subject indexes for the Abstracts and for the Books Reviewed are classified 
under headings as follows: 
Abstracts: 
Apparatus, Laboratory Practice, and Demonstrations 
Teaching Objectives, Methods, and Suggestions 
Administrative Problems and Devices; Curricula 
Keeping Up with Chemistry 
Scientific Reviews and Bibliographies 
Historical and Biographical 
Educational Measurements and Data 
The Philosophy of Education 
The Philosophy of Science 
Professional 
Contemporary News and Comments in Chemistry and Education 
Foreign Chemical and Educational Conditions 
General 
Books Reviewed: 
Books 
Miscellaneous Publications 
The titles under each of these headings are arranged alphabetically, and some titles 
have been cross-indexed and may be found under several of the headings. 
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In general, significant words in titles have been indexed, many titles thus appearing 
several times. For those titles which did not lend themselves easily to this treatment, 
there have been inserted (in italics) topics which will enable the reader to find such 
material more easily. See, for example, under Articles: 


Antimony—See Questions for the Student of Elementary Chemistry 


In the case of historical articles, in which the lives and contributions of several scientists 
are discussed, the separate names, as well as the title, have been indexed. For example: 


Black, Joseph—See Scotiland’s Contribution to Chemistry 


Furthermore. such topics as (1) Apparatus, (2) Demonstrations, (3) Projects, etc., have 
been inserted (in italics) and abbreviated titles, with page references of all articles per- 
taining to each, have been listed under the proper headings. Titles of articles appearing 
in the Chemical Digest, The Chemistry Student, Correspondence, and Frontispieces 
appear in the Article Index as well as in the separate indexes for these various sections 
of the JouRNAL. The titles of the headings of the various subject indexes, as well as 
the titles of the classification headings of the abstract subject index, have been inserted 
(in italics) with page references in the Article Subject Index. 

The subject index for The Library covers items appearing from September, 1929, 
to June, 1930, these issues covering the entire period during which The Library was 
published in the JourNAL. (It is being continued in The Chemistry Leaflet.) 
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Committees, Naming and Scope of—. 
COIIINE FINES acco ner cccsecscess 
Community, Selling High-School Chem- 
istry to the—. CC, Raweee...... 

Compton, Arthur H.—frontispiece..... 

Condensations as a Tool in Teaching Or- 
ganic Chemistry, Aldol and Re- 
lated—. H. P. Howe tts. 

Condenser for Use with High- ‘Boiling 
Liquids, A Form of—. G. W. Mc- 
NA ios cbe ts car ree cee aes + Raae woes 

Conductance Titrations in Non-Aqueous 
Solvents and Their Use as a Peda 
a Aid. W. LucassE AND 

. hi P ABRAHAMS ids Ed sinclair eR a o8 

Contest) Winners in ‘‘What Is Wrong?’’—. 

Second 





Eighth 
Contest for High- School ‘and Freshman 
Students........ 
Contest for Undergraduate 
Standing—... 
Copper from. Malachite Ore—See Some 
Projects in Chemistry. C. H. STONE. 
Copper Sulfate Solves the Central Problem 
of Soil Fertility in the Florida Ever- 
giedes.. EK. V. ALSMIOM..... ccs ccace 
Corn to Karo, From—project. H. R. 
I ss one 006-509 0:46 066 6nd 06-0: 
Correlation of High-School and College 
Chemistry. Committee Report....... 
Corres pondence—See page 3105. 
Correspondence-Study Course in Inorganic 
Preparations—correspondence. W. H. 
eR ite wate aoe wat aia ak Viel brbsx ose ere 
Cotton Crop and Our Food Supply, The—. 
PE Ceks sc aice cece ke ere k eee 
Cotton Symposium. 
Introductory Remarks. C. H. Herty.. 
Relation of Cotton to Lacquers. M. J 
CES Re ore rere 
The Constitution and Properties of Cel- 
lulose. H. LEB. Gray...... 

The Cotton Crop and Our Food Suaety. 
D. Wesson. 

The Relation of ‘Cotton to Explosives. 
R. G. WoopsrRIDGE. 

The Relation of Cotton to Synthetic 
Fibers. C. E. MuLtin. 

Cotton Textile Industry, Chemical Prob- 
lems in Connection with the—. C. E. 
MULLIN. 

Cotton to Chemistry, ‘Symposium ‘on The 
Relation of—. Introductory Re- 
a, eee eee 

Cotton to Explosives, The Relation of—. 
R 


Students, 


reer 
Cotton to Lacquers, Relation of—. M. J. 
CAR AMRINS  Cuieaiice o's 0 ofecieieb Oak « 
Cotton to Synthetic Fibers, The Relation 
of—-. C. B. MUturm..........- 
Cottonseed and Crude Oil, Chemical 
Problems in Connection with—. T. 
C. Law é 
Couper, Archibald Scott —See Scotland’ 's 


Contribution to Chemistry. 
UMNO 0, ¢-ar5: 6's Soin ocb. &. b5Oc aca tema Vere ee.8 
Course, Concerning the Future of the One- 
Year Chemistry—. O. F. STarrorp. 
Course Based on the Principles of Chemis- 
try, A Beginning—. E. E. BAYLEs... 
Course in Inorganic Preparations, Cor- 
respondence-Study —corres pondence. 
W. H. Licuty. 
Course in Introductory Chemistry, An 
Inspiring—. E. L. ROBINSON....... 
Crucible, An Asbestos—. P. T. STONE 
Crum Brown, Alexander—See Scotland's 
Contribution to Chemistry. 
IRVINE. 
Crystal Analysis, ‘Some Elementary Prin- 


167, 436, 661, 893, 


2934 


1324 
2762 


341 
169 
438 
663 
895 
1167 
1402 
1556 
1166 
163 


1656 


2399 
1147 


2936 


1802 
1802 
1821 
1811 


2318 


2808 
565 


1317 


2808 


























































SUBJECT INDEX—ARTICLES 


“a of X-Ray—. O. REINMUTH, 


Crystal Dimensions, Calculating—corre- 
Spondence. R.S. HOWARD.......... 
Crystallization, Some sereeesieny in—. 


H. STONE. crawler biasera wie Orena 
Crystals in Silica Gels, The Growth of 
Lead—. R. Tart AND J. STARECK 


Cultural Enjoyment, Chemistry as an Aid 
to—prize essay. M.K. Fitcu ad 

Curie, Madame Marie—Dedicates Hep- 
burn Hall of Chemistry at St. Law- 
rence University..... 

Curie, Marie Sklodowska—fronits piece 

Curie, To Madame—poem....... 

Curricula—for references to abstracts of 
articles on this subject see pages 3069-— 
0. 


Curriculum, Electrochemical—See Electro- 
chemical Education in England. E, O 


A er oe ; 
Electrochemical Engineering at the 

Massachusetts Institute of Tech- 

nology. M. DEK. THOMPSON....... 


Czechoslovakia, Chemical Research in— 
Ga cca wed canseseuds)danednaawe 
Dance of Carbon Particles, A-—student 
contest, H, JAMES : 
Davy—See The Beginnings of Electro 
chemical Activities. J. L. SHeRAN 
Davy at the Chemists’ Club, Michael 
Faraday No Longer Washes Apparatus 
for Sir Humphry—. ; 
Deadlines in Teaching—digest 
Decane, Preparation of—See New L abora- 
tory Preparations for the Course in 
Organic Chemistry Il. Decane 
from n-Amyl Bromide by the- Wurtz 
Reaction. H. F. Lewis anp M. 
See eerie 
Decolorizing Action of Carbon, The—: 
Demonstration. T. OTTERBACHER. 
Dedications, Laboratory —, 

Madame Marie Curie Dedicates Hep- 
burn Hall of Chemistry at St. Law- 
rence University. 

The Charles James Hall of Chemistry of 
the University of New Hampshire... 

The Moore Laboratory of Chemistry at 
PO ere 

The New Science Building at Millsaps 
College. J. M: SUERIVAN. «2.0.05 

Degree of Chemical Engineer at Cornell 
UEWORMIEY cos tice acess 
Demonstration of Changes in Ionic Equi- 
libria during Chemical Reactions, 
A—. H. W. STONE / : 
Demonstration of Electric Nitrogen Fix- 
ation for High-School Chemistry, 
A—. D.M.SIMER AND M.G. Brock 
Demonstration of Nitrogen Fixation, A 
Short and Effective—. M. M. KILey. 
Demonstrations. 

Carbon, Decolorizing Action of—...... 

Feteresrtt RO 0 ois ore he on ee eees 

Frasch Process for Sulfur..... 

Hydrogen Terre hee 

Ions in Double Dec omposition. 

Nitrogen Fixation......... ; 

Nitrosyl-Sulfuric Acid.. 

Reaction, Speed of—.. . 

Sulfur, Frasch Process for— ‘ j 

Sulfuric Acid Chamber Plant. 1138, 1385, 

Surface Tension..... EO SS: 

Demonstrations, Apparatus, Laboratory 
Practice, and—for references to ab- 
stracts of articles on these subjects 
see pages 3063-8. 

Density of Liquids, The Balanced Column 
Method for the Determination of 





ee ere ee 
Deutsches Museum, The Chemical Section 
of the—. W. PRANDTL............. 
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Developments in Chemistry in the South, 
Recent—.. 5 
Dewar, Sir James—See Scotland’s Con- 


. 2353-2416 


tribution to Chemistry. J.C. Irvine. 2808 
Dialyzer, The—.......... 8, 231, 498, 736, 

980, 1230, 1492, 1737, 1992, 2222, 2542, 2768 
Diatomaceous Earth. R. CALVERT. 2829 
Diethyl Carbinol from Ethyl Formate ‘by 

the Grignard Reaction. New Labora- 

tory Preparations for the Course in 

a Chemistry. IL— 

ee eee Cnr ree ree 856 
Differentiated Chemistry in the Junior 

Comes. KE. 1, CABTBR, . 0c. cc ceves 845 
Digest, Chemical—See pages 3104-5. 

Diphenyl and Diphenyl Derivatives. C. 

ND ck nb an bo ss ee o06 460 2373 
Disease, Acid and Alkali in Health and—. 

BW. CRAGIN. 5c cc licessecs s+ eneeee 
Displacement Series as a Means of Effec- 

tive Chemistry Teaching, The—. J. 

RO Te err ree ree 1895 
Distillation as an Alchemical Art. G. 

EGLoFF AND C. D. Lowry, JR.. 2063 
Distribution of Grades Received in General 

Chemistry by the Students in the Va- 

rious Schools in the Oklahoma Agri- 

cultural and Mechanical College. O. 

M. SMITH AND H, M. TRIMBLE...... 1676 
Division of Chemical Education, A. a 5. 

Atlanta Meeling................§ 9, 1345-70 

Cincinnati Meeting. .1371, 1926, OT, 2928 

Brocutive Committed. ... 0. cccccccccces 624 
Doctorates in Chemistry and Related 

Fields Conferred by American Uni- 

versities, 1929-1930. C. J. West AND 

DG van talc eG an ae ee ewe Saree 2966 
Double Decomposition, Experiment to 

Show the Removal of Ions in—. F. 

D. MCCLELLAND. 1579 
Drill Themselves, Training High- School 

Chemistry Students to—. B. 

PE eso es at sh ise hw eed one ans 1315 
Drown, Thomas Messinger—. R. D. 

Pere er Or ee 2875 
Duplex Weighing Tube. W. E. Eskew 

AND F. C. VILBRANDT. 1913 
Dyestuffs—See The Discovery of Sy nthetic 

Alizasin. L. F. FImser.........000% 2609 
Earth, Diatomaceous—. R. CALVERT.... 2829 
Editor’s Outlook—See pages 3105-6. 

Education, Does the College Teacher in 

General Chemistry Need Training 

in—? J. P. MONTGOMERY.......... 2150 
Education, The Philosophy of—for refer- 

ences to abstracts of articles on this 

subject see pages 3085-6. 

Education vo a Superior Student, The—. 

ee ae Re ee aS 283 
Education Pay, Does—? Correspondence. 

SO rere meee 1936 
Educational Activities of Mellon Institute. 

A. HAMOR AND L. W. Bass.. 81 
ediacatbonal Institutions (of the South). 2225 
Educational — oes in Cincinnati and 

Vicinity. J. Morcan. 1922 
Educational niacstnemaate and Data—for 

references to abstracts of articles on 

these subjects see pages 3083-5. 

Educational Progress in Chemistry (in the 

pO SS Ae A |? Fe rer 2227 
Effectiveness, Tradition versus—. H. J. 

Oo EIR OR is 1642 
a. Furnace, A Small Laboratory—. 

TN Peer eer 2720 
E ae. Measuring Instruments for Use 

in Teaching Electrochemistry. H.C 

OSES e 69 
Klectrochemical Activities, ‘The Beginnings 

oe te eee 33 
Electrochemical Education in England. 

E. O. JONEs. 48 
Electrochemical Engineering at the Massa- 

chusetts Institute of Technology. M. 

Se RP Pn ee ee 5 





DECEMBER, 1930 
Electrochemistry, Modern Methods of 
Teaching—. R. L. DORRANCE....... 25 
Electrochemistry, On the Teaching of—. 
je eer ere 28 
Electrochemistry in the Teaching of 
Analytical Chemistry, The Impor- 
tance of—. N.H. FURMAN......... 62 
Electrochemistry Symposium. ............ 25-80 
Electrodes, The Multiple Preparation of 
Hydrogen—. R. V. DAMERELL...... 1664 
Electrons, The Recording ~ , Valence and 
Ions in Terms of—. C. MUMT.i..: 2124 
Electro-Organic Chemistry, The Teaching 
of—. C. J. BROCKMAN............. 66 
Elementary Chemistry, Questions for the 
Student of—. T. L. Davis.......... 1141 
Energy, The Failure of an Antithesis be- 
tween Matter and—. A. W.SmitH.. 2094 
Engineers, Chemical Training for Power 
Pignt—.. 1s. De WORKS 5 ccccsccvccse 316 
England, Electrochemical Education in—. 
1 ae aire are are 48 
Epsom Salt from Magnesite—See Some 
Projects in Chemistry. C. H. Stone. 1656 
Equation Writing, A Method of Teach- 
ing—. C. H. STONE. 1332 
Equations, Oxidation-Reduction—corre- 
pO EEF AOE ee eee ee 1688 
Equations, The Structure of Matter: 
Balancing Oxidation - Reduction— 
correspondence. O, REINMUTH....... 1180 
Equations, Training in Writing Chem- 
Se aoe Ge Siar earns 2127 
ee, Se ree 2725 
Equilibrium ee. The Numerical 
Solution of—. H. DEMING....... 591 
Equipment and Fike. Instruction, 
Laboratory—. G. A. Hmu.......... 1878 
Equipment for High-School Chemistry, 
Minimum—. Committee Report...... 2942 
Essay Contest, A. C. S., The Prize—. 
College Essays, 1929-1930 Contest...... 1550-87 
Committee Report Ses rr Ore rte et 1174 
fe Oe eee es 2539 
Rules for 1930-1931 Contest.. 2704 
Winners of 1929-1930 Contest..... 1176, 1762 
Essay Contests, Source Material for 
Prize—. G. W. BENNBETT........... 2708 
Esthetics in the Home, Chemistry and— 
prize essay. J. M. BROWN.......... 1574 
Ethics of the Teaching Profession—digest. 181 
aon Avogadro and—correspondence. 
Wl Sorcerer 673 
Sailean Laboratory Experiences of an 
Early American Agricultural Chem- 
ist: Dr. Evan Pugh (1828-1864). C. 
PA SEPP rere 499 
Evening Schools—See Hunter College Jour- 
nalism Club—digest..............+. 680 
Examination in General Chemistry, 
Laboratory—. R. K. STRONG....... 1125 
Executive Committee of the Division of 
Chemical Education of the A. C. S., 
Minutes of the Mid-Winter Meeting 
Ma erin sia ath ee iinle, Asa e380 8- 404 624 
Exhibits—See The Chemical Man.  H. 
Bauer. “ secicelsjcwae “ae 
Exhibits, “Live” Chemical Museum— 
correspondence. E. E. FAIRBANKS. 1936 
Exhibits in the Small Laboratory, Chem- 
istry—. J. J. CoNDoN. 1649 
Experience, and Training ‘of ‘Chemistry 
Teachers in Ohio High Schools, 
Salaries,—. E. W. PHELAN.......... 1928 
Experiment to Show the Removal of Ions 
in Double Decomposition. F. D. 
MCcCLELLAND.. . 1579 
Experimental M anipula ition ‘of Gases from 
Cyitndere, HH. S. BOOTH. ..0. 6. sesne 1249 
Experiments, Demonstrations—See Demon- 
SE ac bide See whind od Faas ones 3053 
Experiments, Experimental Methods, Prepa- 
rations. 
ONES ORO OLE SLICE 1135 
Boiling-Point Curves................. 1336 
pO SP ce ee acre ee 1131 
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Butyl Chloride, Tertiary—............ 
Carbinol, Diethyl—............ 
CaP AREICINSs 660. eccccees 
SIs eng: 6.0 ence s.a6-08's 
RC ol 2 tap erersciciud se Olsen eek we 
Re OE I, cnc ccnsccewnes 
Fusion, Alkali Carbonate—......... 
Gases from Cylinders.............. 
Grimnard Megetion..... ...066.ccce ss 
Hydrogen Sulfide............ ye 
Iodine from Waste Iodide. . 
Iodine Salts. . 
Lead Crystals i in Silica Gels... ..... 
Molecular Weights. . 
WON OMI 666.5. 05:8: 0/s < ciela.s snnaie 
Organic Preparations........ 313, 11 ie 
Resin. . : 
Sodium, Hy drogen Equivalent of—.. 
Supersaturation. . , 
Titrations ates erat Cece ie paar y 
Wurtz Reaction. 

Experiments, Lecture—See Demonstrations. 

Bapeseuare, Lectures, and Lecture—. 

A EE eee ee 
mee. “5. in Crystallization, Some—. 
C. H. Stone. 
Experiments in Organic Chemistry, | Lec- 


ture—. L.C. Rarrorp. 
Expert Witness, The Chemist as an—. 
, Oe r es tere ree 
Explosives: A Burlesque Lecture. L. C. 
Do” SA er eee ere eee 


Explosives, The Relation of Cotton to—. 

R. G. WoopsBRIDGE. . 
Extractor for Solids, 
H. GARDNER AND E. 


A’ Continuous—. 
B. W. KERONE. 


Factory Viewpoint, Teaching of Chemistry 
AO Re LAr cane 
Faraday—See The Beginnings of Electro- 
chemical Activities. J. L. SHEEAN... 
Faraday, Michael—No Longer Washes Ap- 
paratus for Sir Humphry Davy at the 


Chemists’ Club..................6. 
Farmer’s Interest in Chemistry, The—. 
Was ee Isa. «0: & bre Ne loigie obec: 470% 
Fellowship een for weenie Abroad. 
A. M. PALMER. ay 
Fellowships, State—See The "Francis P. 


Garvan Chair of Chemical Education. 
Fellowships for Study in Germany under 
the American-German Exchange..... 
Fertility in the Florida Everglades, Copper 
Sulfate Solves the Central Problem of 


Soll. R. V. ALZIBON. ...... 00005. 
Fertilizer Industry, Problems in the—. J. 
Ai Ore 
Fibers, The Relation of Cotton to Syn- 
thetic—. C. E. MULLIN............ 


Fifty Years of Chemistry Teaching in 
Southern Colleges. J. F. SELLERS... 
COMIN aa oo odes 3 oo eas wee ec 
Films and Film Distributors—See Visual 
Aids in Chemical Education. IV. 
Financial Statemeni—See Statement of 
Cash Receipts and Disbursements of 
the JOURNAL OF CHEMICAL EDUCATION, 
Food Supply, The Cotton bein and Our—. 
. WEsSON.. 
Foods, World Conditions ‘as to Chemical 
Plant— . C. C. CoNCANNON......... 
Foreign Chemical and Educational Condi- 
ttions—for references to abstracts of 
articles on these subjects see page ¢ 3092. 
Foreign Countries, The - raining of 
Teachers of Sconeamatae in Secondary 
— in Some—. Committee Re- 
isd.) Wok 4a: 4 ark, 6 0a W ea Ee O48 
Pensa Chemistry—See The Chemist as an 
Expert Witness. W. M. Denn. 
France, The Teaching of Chemistry in the 
M. 


Schools and Institutes of—. 
CC ERC Te 
Francis P. Garvan Chair of Chemical 


Oe, Ties cn ac ccegegecys 


653 
1832 
593 


1939 
40 


859 
2285 
130 
280 
136 


2399 
2330 
1811 
2035 


2525 
2916 


1139 


1821 
2634 















































SUBJECT INDEX—ARTICLES 


Frasch A pparatus—See Two Models for the 
Illustration of Industrial Processes. 
&. Cc. 
French Institute of Physico-Chemical 
Biology, The New—. Y. KHOUVINE. 
Frequency, The Growing Importance of— 


MMIII S shel piar chi. <4 nine tia otal ste save ea eeata 
Freshman Chemistry Laboratory Admin- 
istration, A. Report on—. S. B. 
Ms ek rcccctscsneucisvieesesas 


Frontispieces—See page 3106. 

Furnace, A Small Laboratory Electric—. 
E. F. CoLeMAN. 

Fusion in Qualitative Analy: sis, The Alkali 
Carbonate— CoRNOG AND H., 
BUNUN ian coke ce noe mew ah ksam asic 


d-Galactose, A Simple Proof of the Stereo- 
chemical Configurations of d-Glucose 
and—. J. A. AMBLER. 
Galvani—See The Beginnings of Electro- 
chemical Activities. J. L. SHEEAN. . 
Goes of Chemists, The- ~student contest. 
. ELKING. 
fname Chair of Chemical Education, 
Prenicis Pi... ines 
Generators—See A Simple Substitute 
for a Kipp Generator. F. LANE..... 
A Simplified Hydrogen Sulfide Genera- 
tor. N. F. WILson AND R. K. CARLE- 
WN. esis Keke Cees tae eae aee 
Another Hydrogen Sulfide Generator. 
OR areas 
Gas in Warfare re Is the Use of — 
Prize essay. E. E. SENSEL 
Gas Laws—See The ae of Problems 
in High-School Sones K. 
WINTER. : 
Gases from “Cylinders, " Experimental 
Manipulation of—. H.S. Bootu ; 
Gels, The Growth of Lead Crystals in 
Silica—. R. Tart AND J. STARECK.. 


The 


Gas 


Gems, Natural and Synthetic—See Where 
Chemical Analyses Fail. G. Barrt- 
SUNG ios kcnuds ada ibe cok hha cae 

General Chemistry, Further Studies on 


Sectioning in—, M. B. ScoFIELD.... 
General Chemistry, Laboratory Examina- 


tion in—. R. K. STRONG........... 
General Chemistry, Objectives of the 
Courses in—. S. R. BRINKLEY.... 
Germany, My Student Days in—. L. W 
McCay Mchig Rane Wake ae ea ee ip eae ee Cae 
CO oss nln edasus sate naan veswnes 


Geochemistry of TIodine, Unanswered 
Questions in the Biochemistry and—. 
pe Ree ee re 

d-Glucose and of d-Galactose, ‘A Simple 
Proof of the Stereochemical Con- 
figurations of—. J. A. AMBLER..... 

Goodyear, Charles—See Pioneers in the 
Commercial Development of Rubber. 
pe ae Ser ra or 

Grades Received in General Chemistry 
by the Students in the Various Schools 
in the Oklahoma Agricultural and 
Mechanical College, Distribution of —. 
O. M. SMITH AND H. M. TRIMBLE.... 

Grade-School Methods an Asset to the 
Chemistry Teacher. B. F. LAMONT. 

Graebe, Carl—See The Discovery of Syn- 
thetic Alizarin. L. F. Freser....... 

Graham, Thomas—See Scotland’s Contri- 
bution to Chemistry. J. C. IRVINE. . 

Graphical Method of Teaching the Ther- 
mochemistry of High Temperatures, 
A—. A. STANSFIELD..... BES 

Grignard, Victor—frontispiece........... 

Grignard Reaction, Diethyl Carbinol from 
Ethy] Formate by the—, New Labora- 


tory Preparations for the Course in 
Organic Chemistry. I.—. H. 
REBEES Feo. 0d wniernie s. 0.0 tik a aie js ecemateS 
Grotthus, von—See The Beginnings of 
Electrochemical Activities. | ae i 
SHEEAN.. ‘ rn eae 
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Gypsum and Gypsum Products. ‘ 
FELSING AND A. D. POTTER......... 


Hall, Charles M.—See The Story of Alu- 
minum. H.N. Hoimgs. 

Harris, Elijah Paddock—See ‘The Moore 
Laborato.y of Chemistry at Amherst 
EEE Pere 

Harvard University, Undergraduate 


Laboratory Work at—correspond- 
ence. H. M. SMALLWOOD........... 
Health and Disease, Acid and Alkali in—. 
Se EI a5 6 o tancenees evades 
Helium, The Production of—........... 
Hepburn Hall of Chemistry at St. 


Lawrence U tage Madame Marie 
Curie Dedicates—. ae ARR aa hil 
Heroult—See The Story ‘of Aluminum. 
Nd PMI ss 6-06.15 '4.9.0.6. 856 9: 574-38 
High- Boiling Liquids, A Form of Con- 
denser for Use with— . G. W. Mc- 
CREA 
High-School and College Chemistry. F. 
H. EpMISTER.. 
High-School Chemisiry—See A Plea for 
NOS ee ae Se ee 
High-School Chemistry, Methods of In- 
aes Interest in—. R. COLLigr, 
High- School Chemistry, Notebook Meth- 
ods in—. DICMORAMAM. 00... 
High-School Chemistry, Should Labora- 
tory or Recitation Have Precedence 
in the Teaching of—? R. M. PARR 


BM DE, A PR NOBR cco 5c os 0.0: «0:00 2 
High-School Chemistry, Stimulating In- 
terest in—. M.ANGELICA.......... 
High-School Chemistry, The Lecture- 
D. 


Demonstration Method in—. 
TE I 6S b.s6.0 5 2 ares oid 5 ao 6 0 010 \0's 
High-School Chemistry, The Problem of 
Problems in—. P.K. WINTER...... 
High-School Chemistry Instruction, Re- 
search Problems of—. Committee Re- 
OO ECP Pe ee ee ee 
High-School Chemistry Students, An 
Investigation of Study Methods 
Used by- A KOT 6-6:0:0. 0-0:018.0:0 
High-School Chemistry Students to Drill 
Themselves, Training—. ... 2: 
LAMONT. 


High-School Chemistry Teacher, Relief 
for the Overworked—. F. ForpDEM- 
| SRS ern Serr mee ers ee 

High-School Chemistry Teachers, Prepa- 


ration of—. Committee Report cet Rew a 
High-School Chemistry to the Commun- 
ity, Selling—. R.C. KIsTLerR 
High-School Science Club, The Organiza- 
tion of the—. R. E. DUNBAR AND C. 
SCHAFER.... 
High-School Tez achers. of ‘Che mistry, Pro- 
fessional Spirit among—. Com- 
ee SO ae re rn nee ye 
Historical and Biographical—for references 
to abstracts of articles on these sub- 
jects see pages 3080-3. 

Hitchcock, Ed-vard—See The Moore Labo- 
ratory of Chemistry at Amherst Col- 
lege 

Hoff, van't—, 


The Meeting of Ostwald, 
Arrhenius, and—. B. Harrow...... 
Homogeneous Systems, An Introduction 
to Chemical Catalysis in—. R. 
PCED OON 6.5 5 s:4:3'o seeds balsiccs 
Hope, Thomas—See Scotland's Contribu- 
tion to Chemistry. J. C. IRVINE. 
Plates for Analytical Laboratories, 
. ‘lectric ally Heated Sand-Bath—. 
yr SRR ys 
ieee College Journalism Club -digest. . 
Hydrogen, Lecture Demonstration on 
C. S. ADAMs... 
Hydrogen, Symmetrical 


Hot 


‘and Anti- Sym.- 
JOHNSTON....... 


metrical—. H. 
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448 


2850 
2408 


2963 
2153 
1645 


2141 
1122 


1315 


1366 


544 


2697 


2887 
2808 
1915 
680 
349 
2030 


Hydrogen and Nitrogen, A Classification 
of Compounds of —. . AUDRIETH. 
Hydrogen Balloons. G. M. “Lisk S aeuen © 
Hydrogen Electrodes, The Multiple Prepa- 
tion of—. V. DAMERELL........ 
Hydrogen Equivalent of Sodium, A 
Method for Determining the—. D. 
PARKER. : ig Maras 
Hydrogen Sulfide, ‘Generation of —. F. D. 
hs cssedensee Cas eee nthe aes 
Hydrogen Sulfide and Its Salts, Typical 
Questions on—See Tradition versus 
Effectiveness. H. J. LONG.......... 
Hydrogen Sulfide Generator, A Simpli- 
fied—. N WILSON AND R. K, 
GABERTON!  hoco ee ro eee 
Hydrogen Sulfide Generator, Another—. 
, Ae ee Serer eee 


Index to Book Reviews in 1929, An—. L. 


AOR eR ERIE ae 
Industrial Problems (in the South) Await- 
ing Solution, Important—. E. 
Ee rer rere 


bay Models for the 
Illustration of —. S.C. DENNIS..... 

Industrial he Rog Have Molded 
Modern Civilization—digest. . : 

Problems of Some 


Industrial Processes, 


Industries, Chemical 
ee Re a ee 
Industry in South Jersey Prior to 1845, 
The Bog Ore—. K, BRApDpDOcK- 
EO eee eee ee 
Inorganic Chemistry to Thousands, 
Teaching—. W. F. EHRET......... 


Inorganic’ Preparations, Correspondence- 
Study Course in—correspondence. 
a eer eer 

Insecticides in the South, Problems in the 
regu and Use of—. R. C. 
NO AE ee ier are tre rae re 

tastltuse ‘of Metals, The—. Its Origin and 
Objects. R. SELIGMAN............. 

Institute of Physico-Chemical Biology, 
The New French—. Y. KHoOvvINeE.. 

Institutions, Educational—(of the South) 

Institutions in Cincinnati and Vicinity, 
Educational—. E. J. MORGAN...... 

Instruction, Laboratory Equipment and 
Laboratory—. G. A. HILL. 

Instruction, Research Problems of. High- 
School Chemistry—. Committee Re- 


EB REE Ee OR TCO CE PO Eee 
Instruments for Use in Teaching Electro- 
chemistry, Electrical Measuring— 
RNG SRO pola be aise ow acer ele eS 


Insulation Board and Presdwood by the 
Masonite Process, Manufacture of—. 


| ae ne eae eee ae 
Introductory Sars, An _ Inspiring 
Course in— L. ROBINSON. 


Iodine, “ah | ‘Questions in the Bio- 
chemistry and Geochemistry of—. 
ee ae eee ee 

Iodine and Bromine Salts by the Easiest 
Method, The Preparation of—. E. 
Des OURS. vis can oadad-ccaweees 

Iodine as Sodium Iodide from Waste 
Iodide Solutions, The Recovery of—. 
W. D. Bonner AND K. Masakl..... 

Iodine Content of Some South Carolina 
Products, The—. R. E. REMINGTON. 

Tonic Equilibria during Chemical Re- 
actions, A Demonstration of Changes 

Ps. PIG hie 6.5 bi6 breve nc 


in—. 
lons in Double Decomposition, Experi- 
ment to Show the Removal of— 


F. D. MOCURLGAND..... 056s cescc snes 
Ions in Terms of Electrons, The Recording 
of Valence and—. C. P. Burr... 

Is the Use of Gas in Warfare Justifiable? 
Prise essay. E. E.SBNSBL........... 


Jean de Meun and Alchemy. F. WALKER. 
Jefferson, Thomas—frontlispiece......... 
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Jewett, Frank eg OO The Story of 
Aluminum. H. HOLMES. ....:. 
Johns Hopkins Sas oa The Fran- 
cis P. Garvan Chair of Chemical Edu- 
re eee 
Jones Reductor, The Use of a Zinc Wire 
Spiralasa—. G G. F. SMITH AND J. RICH, 
JOURNAL OF CHEMICAL EDUCATION, State- 
ment of Cash Receipts and Disburse- 
ments of the—.. oue 
Journalism Club, Hunter. College- divest. 
Junior College, ‘Sgr Chemistry 


in the—. CARTER. 
Junior College in ik Educational Ww orld, 
Status of the—digest................ 


Junior Colleges, eed in Public—. 
S. W. Morse.. cacwre ies ee ahs 


Karo, From Corn to—project. H. R. 
WILLIAMS. 

Keeping Up with ‘Chemistry—tor references 
to abstracts of articles on this subject 
see pages 3070-8. 

Kipp Generator, A Simple Substitute for 
Ge, ee BAM ac cccesercncsencsee 


Labels. Committee Report.............4. 
Laboratories, The Battle of the—digest... 
Laboratory, Former Royal Hunting Lodge 

DORR oc ciao a mackie mnie boas e's 
Laboratory, The—: The Key to Progress— 

dedicatory address. C. L.*PARSONS.. 
Laboratory Administration, A Report on 

en Chemistry—. S. B. AREN- 
ieee Dedications. 

Madame Marie Curie Dedicated Hep- 
burn Hall of Chemistry at St. Law- 
ae 

The Charles James Hall of Chemistry 
of the University of New Hampshire. 

The Moore Laboratory of Chemistry at 
pO EE Ores terete ee 

The New Science Building at Millsaps 
College. J. M. SULLIVAN........... 

Laboratory Equipment -_ Laboratory 
Instruction. G. A. Hi 
Laboratory Examination in Guienl Chem- 
ae are 
Laboratory Experiment for Elementary 
Chemistry—See Approximate Molecu- 
lar Weights from the Boiling-Point 
Rise. A. RoSE AND R. D. BILLINGER. 
Laboratory Experiments on the Boiling- 
Point Curves of Binary Mixtures. F. 


J. Sopay anv G. W. BENNETT....... 
Laboratory First, Recitation or—. Com- 
GE FOUN s » cc ncebevedescendsccs 
Laboratory of Chemistry at Ambherst 
College, The Moore—............. 


Laboratory or Recitation Have Precedence 
in the Teaching of High-School Chem- 
istry, Should—? R. M. ParRR AND 


eS Se eee 
Laboratory Periods Be narra. Shall—? 
Correspondence. H. C. BRILL........ 


Laboratory Practice, Apparatus, —and 
Demonstrations—for references to ab- 
stracts of articles on these subjects 
see pages 3063-8. 

Laboratory Preparations for the Course in 
Organic Chemistry, New—. I. Di- 
ethyl Carbinol from Ethyl Formate 
by the Grignard Reaction. H. F. 
PIM bah once cotta a talg ae wena +6 6 

II. Decane from n-Amyl Bromide by 
the Wurtz Reaction. H. F. Lewis 


re ae Aer ee 
Laboratory Training, Practical—cor- 
respondence. E. M. MARSHALL...... 


Laboratory Work, Order of Presentation 
of Recitation and—. Committee Re- 


p 
Laboratory Work at Harvard University, 
Undergraduate—corres pondence. H. 
BA, GUAEE WOOT ccc e ccccseceencsees 
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SUBJECT INDEX—ARTICLES 


Laboratory Work in General Chemistry— 
See Tradition versus Effectiveness. 
H. J. Lone. 

Laboratory Work ‘in “General i Chemistry 


Effective, Making—. . CARLE- 
SOME x sare ae ae paki es mee 
Lacquers, Relation of Cotton to—. M. J. 

CAMB AMAN sc tbceed ieascectoeekas 


Le Chatelier, Henry—frontispiece....... 
Lead Chamber Reaction, Nitrosyl-Sulfuric 
Acid: An Experiment Illustrating 
the—. R. D. BILLINGER AND 
jo eer ere erie nee 
one: Cry stals in Silica Gels, The Growth 
- TAFT AND J. STARECK...... 
Saunas: Demonstration on Hydrogen. 
C. S. ADAMs. 
eae Demonstrations—See ‘Demonstra- 


tio 

Lecture "De monstration Experiment for 
Physical Chemistry—See Conductance 
Titrations in Non-Aqueous Solvents 
and Their Use as a Pedagogical Aid. 
W. W. LucassE AND H. J. ABRAHAMS. 

Lecture-Demonstration Method in High- 
School Chemistry, The—. D. VAN 


Lecture Experiment in Surface Tension, 
W. A. BouGuHurton. 
Lecture Experiment on the Influence of the 
Solvent on the Speed of Reaction. 
BH. S&S, vant RLOOGree. «<< 60 ccccececs 
Lecture Experiments—See Demonstrations. 
Lecture Experiments in Organic Chem- 
istry. L. C. Rarrorp.. ; 
Lectures and Lecture Experiments. A. W. 
BE ee err Fer 
Leeuwenhoeck Microscope, A— Tt. -F. 
EGBA, Wee ceccc cc :kc cece 
Lehigh University—See Thomas Messinger 
Drown. EK. D.. BILLINGSE.......<.«. 
Lesson Sheets and Tests. Committee Re- 


DS Pa eerie wera race ere et 
Libraries, Chemical—. Committee Report. 
Libraries in the South, Chemical—. J. E. 

beer ree ee ic Orrin ta 


Libraries of the South, Chemical Periodi- 
cals and Reference Books in thé 


Library, The—..171, 443, 668, 897, T1609, 


Library According to the Library of Con- 
gress System, The Reclassification of 

a Chemistry—. C. W. MAson...... 
Liebermann, Carl—See The Discovery of 
Synthetic a. L. F. FIeser... 
Liebig—See Bios. W. L. MILLER....% 
Oscar Loew. R. E. OESPER.......- hee 
The Theory of Types—A _ Satirical 





Sketch. H. B. FRIEDMAN..... 
Life Layer of the World, The—. R. R. 
WI inccsceicecccnsccnceccean 
Light, Chemical Actions of—. M. BopEN- 
Ct | ARR Er rr are races. | 


Light, What Is—? A. H. Compton...... 
Liquid Ammonia as a Solvent and the 
Ammonia System of Compounds. 

W. C. FERNELIUS AND W. C. JOHNSON. 

¥ The Properties of Solutions of 


Metallic Compounds in _ Liquid 
FS EEE GEG FOTO ET Ce ee 
VI. Organic Ammonia Compounds. 
WOE Bevivticeccavevcewens ane cers 
1 1) SP er er rrcrercrr ere 





Part III 

VII. The Nature of Free Radicals, ‘ete. 

Literature, Chemical—See Brighter Chem- 
istry- digest. . 


Lodge Now Paper. ‘Laboratory, Former 

Roval Hunting —... «0... c<ccccccsces 
Loew, Oscar—. R. E. OESPER........... 
Magneto-Optic Method of Chemical 


Analysis, A— ALLISON AND E. J. 
WRUMBG cc cvriie Contr oe neneueecn ee 
Mallet, John William—See The Moore 
Laboratory of Chemistry at Amherst 
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Man, The Chemical—exhibit. H. BAvER. 
Marks, Arthur Hudson—See Pioneers in 
the Commercial Development of 
Rubber. J. C. LAWRENCE.........- 
Masonite Process, Manufacture of Insula- 
tion Board and Presdwood by the—. 
BINNIE, 6 aie. 6 d-Avevene nue casezeuitinas 4 
Massachusetts Institute of Technology, 
Electrochemical Engineering at the—. 
BE. DORs SOMPION «og ose pec cece 
Matter and Energy, The Failure of an 
Antithesis between—. A. W. SMITH. 
Mechanism of Ammonia Synthesis over 
Iron Catalysts, Studies on the—. 
hE aes arene 
Medical Students, Pharmacopceia Analyses 
for—correspondence. E. A. VUILLEU- 


OE i ee ica patients sles a merken une,s 2s 
Medical Students, Physiological Chemis- 
try for—. , PRUMPER. 6.2.00. 
Medical Students, Quantitative Analysis 
for—, LL. A. ARVIN 6g ose ce ccc 
Medicines, Synthetic—prize essay. H. 
NMED io Gin co a cis oace ey saclers Gl wists a0 
Mellon are Educational Activities 
of —. A. HAMOR AND L. W. Bass. 


Memorials yt Chemistry Laboratories. 
) ee ee a 
Metabolism of Tumors, Warburg Report 
RET ere 
Metals, The Institute of—. Its Origin 
and Objects. R.SELIGMAN..... 
Method of Teaching Equation Writing, 
| oe orc 
Methodology of Scientific Research, 
The—. H. M. LE CHATELIER...... 
Methods an Asset to the Chemistry 
Teacher, Grade-School—. =. Fs 
LAMONT. Rage dickes ereiiansis 
Methods for ‘Inorganic Chemistry—See 
Teaching Inorganic Chemistry to 
Thousands. W. F. EHRET.......... 
#” Methods in “¥ School Chemistry, Note- 
book—. ©. RAMAN... 5... 
eMethods of Ba dh a Interest in High- 
School Chemistry, R. CoLvLierR, JR. 
Methods of Teaching Electrochemistry, 


Modern—. R. L. DORRANCE....... 
Methyl! Oxalate and aeneenamunns E. 
BOWDEN. rsd elects 
Microscope, A Leeuwenhoeck—. T. F. 


MuRRAY, JR.. 
Millikan, Robert "Andrews—frontispiece. 
Millsaps College, The New Science Build- 
ing at—. J. M. SULLIVAN. 
Minutes of the Mid-Winter Meeting of 
the Executive Committee of the 
Division 4 Chemical Education of 
the A. C. S.. 
Model of a 





Models, The Sealing and Use ‘of Tetra- 
hedra—. R. H. ASHLEY. 
Models for the Illustration. of Industrial 
Processes, Two—. DENNIS 
Models in Teaching Polarity, The Use of —. 
Sh aie ts os ois es cic soma 
Modern Physics: A Survey. Ss. ‘Du SHMAN, 


Rays csc cree vo 4s-ca ee ee ease 
EERE a ein. 5% <6 1a. s.01¢ sta Tes eae Sa ete 
Part Til..... - : yee eee 
Molasses Industry, Chemical Problems 
of the Cane Sugar and—. C. F. 


PE ETERS 8's on: ob 6 ond a sree aie 
Molecular Weights from the Boiling- Point 
Rise, Approximate—: Laboratory 
Experiment in Elementary Chemistry. 
A. Rose AND R. D. BILLINGER..... 
Monosaccharides, The Configuration of 


the—. R.H. ASHLEY . 
Moore Laboratory of C hemistry at Am 
herst College, The ; 
Moss, Note on the Production of the 

“Chemical”—. V.G. 
BONA Gags 5045 3: 


LAVA AND S. B. 


2710 


2715 
2131 


542 


398 


Murdoch, William—See Scotland’s Con- 
tribution to Chemistry. J. C. IRVINE. 
Museum, The Chemical Section of the 
Deutsches—. W. PRANDTL......... 
Museum Exhibits, ‘‘Live’’ Chemical— 
correspondence. E. E. FAIRBANKS... . 
My Student Days in Germany. L. W. 
CO ES Ar se aenet Rib ere ae 
CON MAEIOR io oo. oes. dons Choe wre on ase Sine 


Naming and Scope of Committees. Com- 
mittee Report.. 

Naval Stores Industry, “Chemical Problems 
OE tie CG, Cnc cv cicesss 

Naval Stores Research Brings Results. L. 


New Hampshire, The Charles James Hall 
of rag eed of the University of—. 


Neus poi Comme one in Chemistry and Edu- 
cation, Contemporary—for references 
to abstracts of articles on these sub- 
jects see pages 3088-92. 

Nicholson and Carlisle—See The Beginnings 
of Electrochemical Activities. J. L. 


Sen ae pie Or Oe arc eaten 
Nitrator, Working Model of a Plant—. 
ie PIR os ciccanks.s etalk siceion 


Nitrogen, A Classification « _Compounds 
of Hydrogen and—. AUDRIETH. 
Nitrogen Fixation, A Short bk Effective 
Demonstration of—. M. M. KILeEy. 
Nitrogen Fixation for High-School Chem- 
istry, A Demonstration of Electric—. 
D. M. SIMER AND M, G. BROCK...... 
Nitrosyl-Sulfuric Acid: An Experiment 
Illustrating the Lead Chamber Re- 
action. R. D. BILLINGER AND A. 
pe SR ge es Oe SOR ae Tee 
Nobel Chemistry Prize Winnerse Wieland 
and Windaus, The 1927 and 1928—. 
je Fo a re errr arene ree 
Normal Schools and Teachers’ Colleges, 
Trends and Tendencies in the Teach- 
ing of Chemistry in—. A. M. VANDE- 
pi > Ry reac errr 
Notebook Methods in High-School Chem- 
sotey.. Tl. ©. CORAMAM. 0.0 0.653:0.,5. 
Nutrition Problems of the South. W. D. 
PRION cio hecaa's cis ara sth ard te kk swale ee 


Objectives of the Courses in General Chem- 
Setry.. 5. TR Teme «<< oc: 0 ocsieisceiss 
Oenslager, George—See Pioneers in the 
Commercial Development of Rubber. 

Re IE a oy ba @-6 00,50 Seeks 

Ohio High Schools, Salaries, Experience 
and bg of Chemistry Teachers 


in— PE oS ee ere 
Oil, Chemical Problems in Connection with 
Cottonseed and Crude—. T. C. Law. 


Oil, The Relation of Chemistry to the Re- 
fining of—prize essay. H. LEVIN.... 
One-Year Chemistry Course, Concerning 
the Future of the—. O. F. STAFFORD. 
Organic Analvsis in the Training of the 
Organic Chemist, Qualitative—. R. 
Dis: PARTON 6:08 oc se:ececu ale a wre Nie tk Role 
Organic Chemistry, Aldol and Related 
Condensations as a Tool in Teach- 


in¢g——. TH. P. HOWRBLIRA, ...66 600 veces 
Organic Chemistry, Lecture Experiments 
i Ea ee I eo 6cka (onetees 


Organic Chemistry, New Laboratory 
Preparations for the Course in—. 
Diethyl Carbinol from Ethyl Formate 
by the Grignard Reaction. H. F. 
ee ee ee ee ER ere 

II. Decane from m-Amyl Bromide by 
the Wurtz Reaction. H. F. Lewis 
BEE BOI 6. 0) eke Feckes erates £:5:0 0-0 45 

Organic Chemistry, Objective Tests in—. 

. W. IncE anpD C, L. BRowWN........ 

Organic Chemistry, The Teaching of First- 

Year—. J. R, SAMPBY... 2... ,000- 
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Organic Chemistry, The Value of Organic 
Qualitative Analysis as a Method of 
Instruction in—. E. H. HuNTREss. . 

Organic Chemistry Teaching—See Structure 
Symbols as an Aid in Teaching. 
Be We ee WEN 00.0 o:ecacs es aha wid pes 

The Making and Use of Tetrahedra 
Models. R. H. ASHLEY............. 

Organic Preparations—See New Labora- 
tory Preparations for the Course in 
Organic Chemistry. I and II. ™ a 


LEWIS AND M. TRYON.......... 
Preparation of Tertiary Butyl Chicride 

ie 4 er Pa rea 
The Purification of Acetamide. E. C. 

MG A 5.5 oa 65.0 andes vkne Ss aos 


Organic Qualitative Analysis as a Method 
of Instruction in Organic Chemistry, 
The Value of—. E. H. HuntTrREss... 

Organization of the High-School Science 
Club, The—. R. E. DUNBAR AND C. 


eee 
Ostwald, Arrhenius, and van’t Hoff, The 
Meeting of—. B. HARROW.......... 


Ostwald, Wilhelm—fronlispiece......... 
Oxidation-Reduction Equations—corre- 
CE ASE OEE EOE aA Oe RR 
Oxidation-Reduction Equations, Balanc- 
ing—correspondence, O. REINMUTH.. 


Paintings, Restoring the Panama Mural—. 
A. SO ee aera 
Paper, The Story of—. H.K. BENson... 
Paper Industry, Chemical Problems of 
the—: Particularly Southern Pine. 

D. RUuE.. npn 

Paper Industry in the South, The—. C. E. 
CIR re 5 a inte a,c sass, sake ener acces ae 

Paper Laboratory, Former Royal seen 
Lodge Now—.. “x 

Pasteur—See Bios. W. L. Mitter...... 

Patent Medicines—See Some Unusual Stu- 
dent Projects.. O. S. WALTERS.:..... 

Peanut Industry, The—. D. F. J. Lyncu. 

I po eae 

II. Preparation of Peanuts for the 
Market.. . : 

III. Peanut Products. F 

IV. Peanut Oil.. ; 

Vv. Peanut By- Products. 

Periodicals Abstracted by the Jou RNAL OF 
CHEMICAL EpucaTION, List of—..... 

Periodicals and Reference Books in the 
Libraries of the South, Chemical—. 

Periodicals in Libraries of the South, 
Check List of Chemical—. a 
WOE AMC. FEE. 5 bie:s caicivie ees 

Perkin, Sir William—See Scotland's Con- 
tribution to Chemistry. J. C. IRVINE. 

The Discovery of Synthetic Alizarin. 
: a, ge ere hn eer aye ee 

Personality Development in Student- 
SEGROMRIA——CIEOONE no avs. 0e vines wees 

Pharmacopeia Analyses for Medical Stu- 
dents—correspondence. E. A. VUuIL- 
WUT, Cc c pate tt eae 900 ole tie ec creecs 9% 

Phase Rule in Courses in Elementary 
—. Chemistry, The Teaching of 
thes ET. When...) 5. oe en 

Phase-Rule Study, Some Considerations of 
a Simple—. H. L. Davis. : 

Photographer, Chemistry for the Ama- 
teur—. 

III. The Chemistry of Development... 
IV. Fixation and Washing. . Apes 
We Reduction, Intensification, and 

MR iter a6 Saike 64.406 ancievech ore ace 
VI. Printing and Toning............ 

Photography—See Some Unusua! Student 
Projects. O. S. WALTERsS.. 

Physical Chemistry, The Teaching ‘of the 
Phase Rule in Courses in Elemen- 
ce Oe eee 

Physical Chemistry Demonstration Ex- 

periment—See Conductance  Titra- 

tions in Non-Aqueous Solvents and 
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Their Use as a Pedagogical Aid. W. 

W. LucassE AND H. J. ABRAHAMS... 341 
Physico-Chemical Biology, The New 

French Institute of—. Y.Kunouvine. 1051 
Physics, Modern—: A Survey. S. Dusu- 

MAN. 





Pasa f...:. . 1778 
Part II ; . 2077 
Part III.... 2655 

Physiological Chemistry ‘for Medical Stu- 
dénts. Mi. TRUMPOER, «2. 60.c0cccccscs 2161 

Pioneers in the Commercial i aaoma 
of Rubber. J. C. LAWRENCE.. = 88 

Plant Foods, World Conditions ‘as to 
Chemical—. C. C. CONCANNON..... 2634 

Playfair, Lyon—See ag 495 s Contribu- 
tion to Chemistry. J. C. IrvINE.. 2808 

Plays. 

Chemistry Saves the Day. A. BaTE- 

MMM bas 5 6 6re a be bw ee ON weed 164 
pre sr aa A Burlesque Lecture. L. C. 

MUMMIES Xo. dec sciore acvtiee-d a alsin. cate at ecaaa 653 

Plea for Mercy, A—. E. L. Roe....... . 1645 

Polarimeter, An Improvised—. C. C. 
RRND 5s cess conta o Cus veces 2174 

roars, The Use of ‘Models in Teaching 

a ee ae ae ne . 2687 

Polymerization, Association and—. S. T. 
PO IRE a are 1322 

Popularization of Science, The—digest. . . 67 

Positions Open in Various Colleges and 
Universities to Graduate Students 
Majoring in Chemistry........ 389 

Potash in the United States. G. R. MANs- 

WN bcc eer ci caer sk omaha eae eee 37 

Pound-Molecular-Volume, The Concept of 
the—. C. E. RONNEBERG........... 1659 

Preparation of High-School Chemistry 
Teachers. Commiilee Report......... 2943 

Preparations—See Experiments, Experi- 
mental Methods, Preparations on page 
054. 

Presdwood by the Masonite Process, 
Manufacture of Insulation Board 
and—. R. M. Bognm............. 2387 

Pressure, Apparatus for Supplying Air 
under—. E. M. HOSHALL.......... 2674 

Priestley, Memorialsin Chemistry Labora- 
tastes. TR—. |. EB... DAP... oc cace 1334 

Priestley Names Rubber—See Pioneers in 
the Commercial Development of Rub- 
ee Ae eee ee 1788 

Printing Processes. S. B. ARENSON. 

I. Depressed Surface Printing....... 1028 
IT. Surface or Planographic Processes. 1263 
(oe! 6 ee ae 1634 
Prize Essay Contest, A.C. S. — 
College Essays, 192 29-1930 fa ..-1550-87 
Comandliee Resort... oo. eeccccs Aa? 1174 
Editorial. . : . 2539 
Rules for 1930-1931 Contest..... 7 . 2704 
Winners of 1929-1930 Contest.....1176, 1762 

Prize Essay Contests, Source Material 
for—. G. W. BENNETT. : 2708 

Problems, The Numerical ‘Solution — of 
Equilibrium—. H. G. DEMING. a 591 

Problems in High-School Chemistry, The 
Problem of—. P. K. WINTER....... 355 

Profession, Ethics of the Teaching—digest. 181° 


Professional—for references to abstracts 
of articles on this subject see pages 
3086-8. 

Professional Interests, An Experiment in 
Segregation of Chemistry Students 
According to Their—. J. H. REeepy. 842 

Professional Spirit among High-School 
Teachers of Chemistry. III. Com- 
miltee Report.. 1366 

Prognostic Studies—See Further Studies on 
Sectioning in General Chemistry. M. 


Pe I issicnedeccnsctvsnas heer 117 
Projects. 
Calcium Chloride from Marble Dust.... 1657 
Chlorox. nT Re ERIE EME ELE S 672 
Copper from Malachite Ore........... 1657 
Epsom Salt from Magnesite........... 1656 
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ESE ORE CT eee 1147 CRNee Ter ak aah oicdced a bananas 1487 
Nitrator, Model Or Se 434 Saint Lawrence University, Madame Marie 
ye OE eee ree ee 358 Curie Dedicates Hepburn Hall of 
et nigh ik idle maa mene «awe 359 CEES GEO, oc recente visabesaes 268 
Toilet Preparations. . hides 358 Salaries, Experience and Training of Chem- 

Projects, Some Unusual Student— oO. S. istry Teachers in Ohio High Schools, 
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Buret without Stopcock, A Precision Valve 
for Gases and Liquids, Particularly 
for Burets to Contain Liquid and a 
Description ofa—. P.Fucus....... 


Caesium-Magnesium Photocell, The—. 
V. ZWORYKIN AND E, D. WILSON...... 
Calomel Electrode Vessel, An wensciind —, 
Ty Es kesssccnn nce ac 
Calorimeters, Masala. So can 
Culostetotera, Geem—. o.oo cc ccc ccccccce 
Calorimetry. W. BLock. 
Calorimetry, Its Importance ‘and. Practice 
in the Gas Industry...............-- 
Calorimetry in America........... 
Camera, Hydrofluoric Acid Boxes Used for 
Microscope—. H. SpPuRRIER.. 
Capillary Rise, On the Calculation ‘of Sur- 
face Tension from the Measurements 
of—. A, W. PoRTER 
Carbide Gas for Rural Schools. M. E. 
BRNO, pon cr tease se dcdis meee naes 
Carbon and Hydrogen, Semi-Micro Com- 
bustion Method for the Determina- 
tion of—. W. M. LAUER anp F. J. 
DOBROVOLNY....ccccccccccccccccccs 
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Carbon Dioxide in Carbonates, Deter- 
mination of—. W. W. Scott AND P. 
Orden eo reer ee 


Carbon from Marble, The Preparation 
eS ee 
Carbonates, Determination of Carbon 
Dioxide in—. ’, W. Scott anp P. 
ob > Aer iscan eee eer 
Cement’ for Silica~Glass Joints. C. G. 
Re ee ey er eT riot 
Centigrade Degree to Test Modern Sci- 


entific Theories, Measuring the Mil- 
lionth of a—. F.T.GucKER, JR..... 
Centrifuge, A Microscopic—. E. N. Har- 
VEY AND A. L. Loomis.. 
Chlorine in Flour, The Detection ‘and ‘De- 
termination of Small Quantities of—. 
D. W. Kent-JONES AND C, W. HERD.. 
Chlorine on Ethylene, The Action of—. 
(Ethylene Chloride and the Prepara- 
tion of Trichloroethane.) H. BAHR 
ev Re arr ree 
Chlorine on Metallic Oxides and Silicates, 


The Action of Gaseous—. R. Was- 
Don ivceé-aee re wekée-ciies Kase 8 
Clamp and Holder, Buret—. M. HOor- 


eA rere ree 
Clean Distillation Flasks, Easy and Quick 
Way to—. H.L.KAuFFMAN. 
Clean-up Corner—See Suggestions for Lab- 
oratory Manipulation. H.L. JACKSON, 
Cleaning Volumetric Glassware. E. A. 
VUILLEUMIER. 
Cobalt Salts, A Study “of the Various 
Methods for the Separation and 
Estimation of Nickeland—. G. GErR- 


Preparations, Chemical Analysis 
Facilitated by Laboratory Appli- 
ances: Applications to the Deter- 
mination of Theobromine and to the 
Testing of—. A Continuous Ex- 
tractor. JAL ADE 
Collodion Bags, Note on Preparation ‘of —. 

TT See era ee 

Colorimetric Determination of Tin, / 

HAUSSEN. 

Combustion Determination ‘of ‘Nitrogen, 
Semi-Micro—. W. M. LAUER AND 
CR)” Re eed a 

Combustion Method for the Determination 
of Carbon and Hydrogen, Semi-Mi- 

W. M. LAUER AND F., J. Do- 
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AEDS, aS A nes SEINE 
Condenser, Combined Mercury Seal 
Stirrer and Reflux—. T.L. Kerry. 
Conductivity Water, A Method for Mak- 
EP er oe ee 
Connections, Standardized Ground- In— _ 


J. FRIEDRICHS.... 
Contact Ring, Close Fractions with the 


rer 
Cooling System, An Efficient—. O. L. 
Ra Soe eer ere errr 
Crucible with Handle. K6NIc. 
Crystals, Securing Photomicrographs of 
Snow—. W. A. BENTLEY. 
Crystals, The Formation and Growth oc: 


MEINE sre cries ge asia e eee 6 has eaten a8 
Cut-Off Device for a Gas-Fired Laboratory 

Mercury Still, Automatic—. E. 

pa a ere oer ear 
Cutter, Glass Tube—. M. KNoprFr.. 
Cutter for Glass Tubing and Bottles, Elec- 


Ramm, Os ie WU Re oo os eae a tows 
Cylinder Protector, Graduate—. W. A. 
ALBRECHT..... bigs Ses cdc Sdsenses 
Degree, The Fourth—. G. R. SALIspury, 


Dehydration of Analytical Precipitates by 
Heating. W. Mreur, P. Kocu ann I. 
ee SR Pe eet ese eS 

Demonstration Experiment, The Kinetics 
of the Reaction between Formalde- 
hyde with Bisulfite and Sulfite—. 
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Demonstration Experiment on Oxida- 
tion-Reduction. A. Haut.. 
Diphenylearbazide Test for Mercury to the 
Scheme of Qualitative Analysis, 
Adaptation of the—. A. W.Scort... 
(Diphenyl-Thiocarbazon). The Detection 
of Heavy Metals by Means of “‘Dithi- 
son ——, Ti PICHBR. .. 2. 6c pc wcaes 
Dishes, Determination of Inner Area of ~ 
ei & RPA 
Distillation, A New Apparatus for the 
Automatic Determination of Water 
by—. J. PRITZKER AND R. JUNGKUNz. 
Distillation, An Improved Receiver for 
Vacuum—. eS 
Distillation Flasks, Easy and Quick Way 


to Clean—. .L. KAUFFMAN....... 
Distillations, A New Receiver menaate 
SU NIMIREMEIIRICES 5 55 lave oxo). € <.a1icala/e-@iSi80e biete' 6s 
Distilling Tube, The Wurtz—. Bor bs 
ESATA CR OAS RT Te 
“Dithizon,’”’ The Detection of Heavy 
Metals by Means of—. (Diphenyl- 
Thiocarbazon). H.FISCHER......... 


Draining Board—See a for Lab- 


oad Manipulation. H. L. Jack- 
OS EA Eee. 

Drier, "Electric Toaster for a—See Make- 
shifts. D.S. Davis. 


Drying Agent, A Perfect Substitute for 
P20; to Be Used as a—. Anhydrone, 


Mg(ClO4)2. G, F. SmitH. 
Drying Agent, Anhydrous Magnesium 
ges asa—. S. LENHER AND 
B. TAYLOR.. 


Svan Atom Model of ‘the First Eleven 
Elements of the Periodic Table, A—. 
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Electric Cutter for Glass Tubing and 
Patties, “Wes Th. WAI 6.6 55:0 ee 60:60: 
Electro Magnetic Pump, An—. H 
III gs 6 5. 5.6.5 5-0: 0 nie os ec 6iedin 
Electrode System, A New Glass—. C. 
pO A TS ree 
Electrode — An Improved Calomel—. 
MMe ce rere sails ik 7 aieee Rare bare! ac 

Stectroden A Seal for—. S.Munpay.. 
Electrolysis, A Model to Explain the 
Mechanismof—. M.p&K.THoOMPsSON, 
Electrometric ‘Titration of Phosphoric 


Acid and Superphosphate Solutions 
Using the Antimony Electrode as 
Indicator. J.C. VOGEL........ 
Electronic Emission in High Vacuum, 
odern Methods of Producing High 
Vacuum and Various Phenomena 


of—, E.L. MANNING............0. 
Elements of the Periodic Table, A Dy- 

namic Atom Model of the First 

Bieven—. JF.G. BACK. ...ccccsccee 
Emulsifier. G. L. HocKENyos. 


Ether, The Quality of Commercial—....... 
Ethyl Gasoline, The Detection and ‘De- 


termination of Lead in—. H. Krem- 
QM cass sa cec'e cas vase eerste 6 Be 
Ethyl Mercaptan, Synthesis of—. S$ 
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Ethylene, The Action of Chlorine on—. 
(Ethylene Chloride and the Prepara- 
tion of Trichloroethane.) H. Baur 
pv Re eee eee 

Evaporation from Petri Dish Cultures, 
Reducing Moisture—. E. E. HUBERT 
AMD TF. Bhs TEAM: 000 ccc ceccccssesss 

Evaporation of Solutions in the Lab- 
oratory, A Simple Method of Re- 
moving the Last Traces of Water 
during the—, B. REWALD AND D, 
I OY aan ee RP er tr 

Extractor, A Continuous—., Chemical 
Analysis Facilitated by Laboratory 
Appliances: Applications to the 
Determination of Theobromine and 
to the Testing of Cola Preparations. 
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Filter, Automatic—. R.W. ASHWORTH... 


Bc Gag FINI es ocaves oS: aii: dis Weak ecataca cc onwrace 
Filter, Design and Construction of Effi- 
cient Laboratory Air-Pressure—. H. 


L. KAUFFMAN AND J. B. MULL.. F 
Filter Device, Automatic Siphon—. A. 

MID IN ia wo oo acs cso ecres eae hae s 
Filtration Aids, Novel—... PREC ACTe 
Filtration in the Laboratory, How to 

Facilitate—. A. PARLow. 

Filtration in the Warm of Saturated Solu- 
tions, Apparatus for—. S. H. Ber- 
TRAM AND W. A. VAN MEURS......... 

Fire Kindling. J. R. Lunt anp D. E, 

Fireless Cooker—See Suggestions for Lab- 


oratory Manipulation. H, L. JacKk- 
BOM... ccccvccccccevescccceecccose 
I ni5ei ei ves enaon shee teens 
Flask, The Florence—................0+- 
Flasks, Easy and Quick Way to Clean Dis- 
tillation—. H.L.KAuUBFMAN........ 


Florence Flask, The—. 
Flour, The Detection and Determination 
of Small Quantities of Chlorine in—. 
D. W. Kent-JoNEs ANnp C. W. HERD. 
Flow of Gas at a Constant Low Pressure, 
An Arrangement for Obtaining a 
Steady—. F.G.SLACK.........200% 
Flow of Liquids, Device for Monae 
a Constant Rate of—. . D. SuLtt- 
NEA ran wiceeva f Cae MEE LOR ne ores 
Formaldehyde with Bisulfite and Sulfite, 
The Kinetics of the Reaction be- 
tween—. Demonstration vented 
ment. C, WAGNER. 
Fractionating—See Close “Fractions with 
the Lessing Contact Ring............ 
Fractionating, Some New Technic In—.... 
Freezing Mixture, ANew—. F. Noack... 
Funnel Tubes, A Practical Use for Bro- 
ken—: Base for Test Tubes. O. A. 
CRosBY.....  eererre rT aTerrire cee 





ae eoe An Adjustable Mounting 
for Wall—. J. SMYTH AND Ww. 
ee rere sr rrr ee rte 
Gas at a Constant Low Pressure, An 
Arrangement for Obtaining a Steady 
Fiewol—. FG. SEAGE. 5.56. cess 
SOM COLOPIMIOIORE so idoise 6 bien 's ett omnes 
Gas-Fired Laboratory Mercury Still, 
Automatic Cut-Off Device for a—. 
ee A eer ee 
Gas Industry, Calorimetry, Its Importance 
and Practice in the— 
Gas-Measuring Tubes, A Safe, Convenient 
Method for Transferring—. E. 
PR reer en tT rere 
Gas Pressure, An Aspirator for the Pro- 
duction of Constant—. fF. FRiep- 


Gasoline, The Detection and Determina- 


tion of Lead in Ethyl—. H. K1em- 
OI ioi0.06 5.555 ORE Rawk tb bare Lee he es 
Gauge, A Pressure Controlled McLeod—. 
N. UNDERWOOD......-0++s0eeese eee 


Gelatin in Dilute a. The Deter- 
mination of—. . KANE AND H, 
 Wixucseccsceateoncencvseus 

Generator, A Simple Hydrogen Sulfide—. 

Fs CRP 6 Cbs a ed eared ¢ 4 Bret 

Generator, An Improved Hydrogen Sul- 
fide—. B.J. EFFINGER............. 

Glass and Glass Making Materials. C.S. 
CHAFFEE. 

Glass Electrode “System, A New—. C. 


Glass Tube Cutter. M.KNopFF......... 
Glass Tubing, Bending—. R.N. ALLEN. 
Glassware, Cleaning Volumetric—. E. A. 
UUPRE ROUSE | occ ss cas cies is ers 
Glassware, Permanent Markings for Lab- 
oratory Porcelain and—. A. A, 
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Ground-In Connections, Standardized—. 
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Hektographs—See Suggestions for Labora- 
tory Manipulation. H.L. Jackson... 
High-Frequency Equipment for Biological 
NINES J. G. McKIN.ey, 
Holder, Buret Clamp and—. M. Hor- 
RINGMMONUEi coc cove na cwecsceubcoe 
Hydrofluoric Acid Boxes Used for Micro- 
scope Camera. H.SPURRIER........ 
Hydrogen, Semi-Micro Combustion 
Method for the Determination of Car- 
bon and—. W.M. LAUER AND F. J. 
DOBROVOLNY...... 
Hydrogen in Gases, Sources of Error in the 
Determination of—. H.R. AMBLER.. 
Hydrogen Sulfide, How to Be _ Eco- 
nomical with Aqueous Solutions of— 
Which Are Not Used Regularly. S. 


COREE dicac ecndesatecdrecuset sie 
Hydrogen Sulfide Generator, A Simple— 
2S See re rae 
Hydrogen Sulfide Generator, An Im- 
proved—. B.J. EFFINGER.......... 
Hides zen Sulfide Outlet, Small Lab- 
oratory—. W.A. BACHE........... 
Hydrogen-Ion Indicator Chart........... 
Indicator Chart, Hydrogen-Ion—....... 
Inflator, A Laboratory Balloon—. H. 
pp Aree rere 
Instrument Makers of the Eighteenth 
Century, Some Scientific—...... 2187, 


Iodine, A New Method of Detecting Bro- 
mine and—in the Presence of Each 
CUiees:. Fr TRAWMG GS 66 ccccinceéeces 

Iodine in Soils and Water, The Determi- 
nation of Minute Amounts of—. R. 
Ee Bi ivcs icc ccccduvcuts eerie 

Isopropanol, Notes on the Testsfor—. H. 
LEFFMANN AND C, C, PINES.......... 


Kinetics of the Reaction between Formal- 
dehyde with Bisulfite and Sulfite, 
The—. Demonstration Experiment. 
Cu WAGKER 6 < ciiecicecaceesesiadsves 


Laboratory Manipulation, Suggestions 
for. H.L. JACKSON. ccccccccceses 
Lamp, } New Photo Flash—ANON..... . 
Lead in Ethyl Gasoline, The Detection and 
Determination of—. H. KIeEMSTEDT. 
Lessing Contact Ring, Close Fractions 
RE FOE eee 
Light Intensities by Photography, Instru- 
ments and Methods Used for Measur- 
ing Spectral—.. 
Liquids, A Rapid Positive Control Method 
- Handling Small Quantities of—. 
Kis BNW sooo cds we secus ss 
Liquids Device for Maintaining a Con- 
stant Rate of Flow of—. J. D. 
SULLIVAN 
Liter Measure—See Makeshifts. D. S. 


M MuversusMu Mu. H.S. UHLER...... 
Machine for Analytical Work, Shaking—. 
A, En ROMANOGP. 6 cc cccccccsosccans 
Magnesium Perchlorate, Anhydrous—See 
Anhydrone, Mg(ClO,s)o. A_ Perfect 
Substitute for P2O; to Be Used as a 
Drying Agent. G.F.SMITH......... 
Magnesium Perchlorate as a Drying Agent, 


Anhydrous—. S. LENHER AND G. B 
TRIER oo os cc psec vctuseseccedeee 
Makeshifis. D.S. DAvVi®... iscasccccsse 
Manipulation, Suggestions for Lab- 


oratory—. H.L. Jackson. ‘ 
Manometer for Moderately Low Pressures, 
Continuous Reading Aneroid—. 
E. A. STEWARDSON,. .ccccccccccccccs 
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Manometer for the Organic Laboratory, 


eee eee 
Manometers, New Types of Sensitive 
Silica—. B. LOCUSPEISER........... 
Marble, The Preparation of Carbon 
feomr—. S. GENELIN....05 2 25.206005 


Markings for Laboratory Porcelain and 
Glassware, Permanent—. A. Ae 
Bi Re Pe eee a ere eee 

McLeod Gauge, A Pressure Controlled—. 
REED «oo 0.0 0.0.8 0.0.4.0 9.8, 64.0 8:9 

Measuring the Millionth of a Centigrade 
Degree to Test Modern Scientific 
Theories. F.T.GuCKER, JR......... 


Melting- — Apparatus, Multiple—. O. 
Melting- Point Tubes, Support for—. E. 
OO EE ORE PEE 
Melting- Point Tubes to Thermometers, 
Device for Fastening—. H. L. 
OO RE Aes re eee 
Membrane, An Osmometer with a Gela- 
ti—, BE. BOUYGUEB, « 6...65.05<.008 
Mercaptan, Synthesis of Ethyl—. S. 
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Mercuric Iodide, Solution of Arsenous 
and—. M.G.AcTon. 
ee SOE PORTE TEER TEE Tee ee 
Mercury, Apparatus for the Continuous 
and Automatic Purification of—. J. 
pe MRA RAN retro ro 
Mercury, Working with—. A. STOCK.. 
Mercury Seal Stirrer and Reflux Conden- 
ser, Combined—. T.L.KELty...... 
Mercury Still, Automatic Cut-Off Device 
for a Gas-Fired Laboratory—. W. E. 
POPE S « o:9.0 0 630. 415; 010:0.0;050:56 6 .0-6:010:0:9:0 
Mercury to the Scheme of Qualitative 
Analysis, Adaptation of the “Diphenyl- 
carbazide Test for—. A. W.ScortT.. 
Metallic Analysis, The Removal of Inter- 
fering Acids Prior to Systematic—. 


L. J. CURTMAN AND M. WIGLER....... 
Metallic Oxides and Silicates, The Action 
of Gaseous Chlorine on—. R. Was- 
Mc cade Cvepe vie benemee.ss 


Metals by Means of “Dithizon,’’ The De- 
tection of Heavy— '(Diphenyl- 
Thiocarbazon). H.FISCHER........ 


Microfiltration, Apparatus for—. K. L. 
DUAR TORO. . 650600 e cn cine vcewaseces 
Micrometric Muddle, The—. J. P. Camp. 
Microscope, Use of—.........0+-seeeee: 
Microscope Camera, Hydrofluoric Acid 
Boxes Used for—. H.SPURRIER..... 


Microscopic Examination of Precipitates 
as an Aid to Precise Analysis. I. 
Estimation of Sulfates as Barium 
Sulfate. S. Poporr aNp E. W. NgEvu- 
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Microscopic _ Preparations, Displaying 
and Filing—. A. T. RASMUSSER AND 
Te Ls o6bsedeevcatneneseues 
Microscopy, Elementary Textile—. J. H. 
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Model to Explain the Mechanism of Elec- 
trolysis, A—. M.peK. THompson. 


Model to Illustrate the Passage of an Alpha 
Particle in the Neighborhood of an 
Atomic Nucleus, A sacri E. 
N. pa C. ANDRADE.. eh 

Moisture Evaporation from Petri ‘Dish 
Cultures, Reducing—. E. E. Hu- 
BERT AND T: HL. FAABRIB: 0:0 65.06.02 csc 

Molybdate Reagent for Phosphorus Pent- 
oxide Determinations, A More Effi- 


cient Method of Preparing—. J. 
CowMAN.. jo alee DULFe 0.0.0 880 0 
Mounting for Wall Galvanometers, An 
Adjustable—. J. SmytTH ANp S. W. 
OT A a ern ee rer ne 
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Multiple Melting-Point Apparatus. O. 
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Nickel and Cobalt Salts, A Study of the 
Various Methods for the Separation 
and Estimation of—. G. GERMUTH. 

Nickel Spatulas. T.L. Ketiy........... 

Nitrogen, Semi-Micro Combustion De- 
termination of—. M, LAUER 
ee er eee 

Non-Splash Bottle, A—. J.C. BaAILar.. 

Nucleus, A Projection Model to Illustrate 
the Passage of an Alpha Particle in the 
Neighborhood of an Atomic—. E. 
Me BU AMORA ia idscn cra keek ses 


Oil for Oil Baths, Suitable—. T. L. 


Organic Compounds, Removal of Water 
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Osmometer with a Gelatin Membrane, 
An—. H. BovuycusEs.. 


Overtitration, Prevention of (EL i 
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Oxidation-Reduction, Demonstration 
Experiment on—. A.HAvT......... 
Oxides and Silicates, The Action of Gas- 
eous Chlorine on Metallic—. R. 
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Oxides Soluble, Rendering Refractory—. 
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Ozonizer, A Laboratory—. A. L. HENNE. 


Perchlorate as a Drying Agent, Anhy- 
drous Magnesium—. S$. LENHER 
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Periodic Table, A Dynamic Model of the 
First Eleven Elements of the—. J. 
NON MARNE a5) pc dis os irene aiins'a4 'a- 0! 01G/6V'0 ack 


Peroxides, Notes on Tests for—.. . 

pH Determinations, Possible Sources of 
Error in—. L. FLETCHER AND J. B. 
RE Toe nT ere 

Phenol phthalein, Substitute for—See Make- 
BEEN, DRO MIAVIE, cass cus caer os 

Phosphoric Acid and Superphosphate 
Solutions Using the Antimony Elec- 
trode as Indicator, The Electrometric 
Titration of—. De OEE. us 5.0 v0 

Phosphorus Pentoxide Determinations, A 
More Efficient Method of Preparing 
Molybdate Reagent for—. J. Cow- 


Photo Flash Lamp, New—. ANON....... 
Photocell, The Caesium-Magnesium—. 
V. ZWoRYKIN AND E. D. WILSON.. 
Photographs, Blocking-Out Undesirable 

Backgroundsin—. A. MANN........ 
Photography, Instruments and Methods 
Used for Measuring Spectral Light 
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Photomicrographs of Snow Crystals, Se- 
curing—. W.A.BENTLEY.......... 
Pipet, An Improved—. 1. a ee 


Pipet, Control—See A Rapid Positive Con- 
trol Method of Handling Small Quan- 
tities of Liquids. E. L. HARRINGTON. 


Pipet, Pyknometer and—. O.L. BarIL... 

Pipet Filler, Automatic—, H.JAmMEs..... 

Platinum Sponge, Preparation of Very 
Pure—... 


Poisonous Chemicals, “The Safe Handling 
of—. J. P. ee ene a ada 
Porcelain and Glassware, ’ Permanent 
Markings for Laboratory—. i ae 
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Precipitates as an Aid to Precise Analysis, 
Microscopic Examination of—. I. 
Estimation of Sulfates as Barium 
Sulfate. S. Poporr anp E. W. Ngu- 
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Precipitates by Heating, Dehydration of 
Analytical—. W. Mireur, P. Kocn, 
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Pressure, An Arrangement ‘for Obtaining 
a Steady Flow of Gas at a Constant 
Low—. F.G. SLACK........esceeee 





DECEMBER, 1930 


2186 
919 


2500 
189 


1413 


920 
2987 
2186 


2186 
190 


682 


1414 


920 


1190 


1413 


450 
1697 


1943 


2187 


2987 


452 
1696 
189 


2987 
919 
682 
452 

2987 


919 


1413 


1695 























VoL. 7, No. 12 


Pressure Controlled McLeod Gauge, A—. 
gE NIEMINEN <<\o:0's. 0 Ap. cae meai@aie «00 
Projection Model to Illustrate the Passage 
of an Alpha Particle in the Neighbor- 
hood of an Atomic Nucleus, A—. E. 

N. pa C. ANDRADE...... 


Protector, Graduate Cylinder—. W. A. 
ALBRECHT. . EEN Cree 
Pump, An Electro Magnetic—. “H. Ro- 
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Pyknometer and Pipet. O.L. BaRIL...... 


Qualitative Analysis, Adaptation of the 
Diphenylcarbazide Test for Mercury 
to the Scheme of—. A. W.ScortT.... 

Quantitative Chemical Spectroscopy... .. 
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Vulcanization of Rubber. I. Ostro- 
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War Chemicals, Group Protection of the 
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War Defense, Gas—and Protection from 
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War Gas as an Extremity, We Must Be 
Prepared against—. C. G. RiGGs... 
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Warfare, Chemical—. W. J. Moroney. 
Warfare, The Probable Use and Effect of 
Chemical Agents in Future—. J. E. 
BRR RS ara Serr or es 
Warfare Service Saves Millions for Indus- 
try, Chemical—. R. S. SADTLER.... 
Waste Wood, Producing Naval Stores 
feo. B.C PAUMER.........:.- 
Water. EbIrT.. : Bal de ear aha ee 
Water, “TET See a em 
Water, Water, apenas A. S. BEHR- 
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Water Softening. . 
Water Softening, The Zeolite Process of—. 
Water Treatment, Modern Boiler De- 


velopment and Feed—. W. S. 
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Waters, The Problem of Saline Drinking—. 
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Weather Proof Mean e cs os 
Weight, The Fundamental Atomic ee 
tities and Atomic—. ROLLER. 
Weights 1930, Practical Aton. «5 «0: 
Welding of Ferrous and Non-Ferrous 
Metals by the Atomic Hydrogen 
Flame, The—. R. A. WEINMAN.... 

Wetting, Spreading, and Emulsifying 
Agents for Use with Spray Fluids. 
I. Wettersand Spreaders. II, Emul- 
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Window Materials and Fabrics for Trans- 
mitting Ultra-Violet Radiations, Re- 
cent Developments of—-. W. W 
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ium, Fused Quartz—... 

Wire, Concerning— See ee 
Wood, Producing Naval Stores 
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X-Rays by Impact, Comparison of Pro- 
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Zine Plating as Rust Preventive, Cadmium 
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Acids and Bases, Extended Theory it: 
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Analytical Chemistry, The Uses of So- 
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Atom and Refractometric Data, Chemical 


Forces, The Constitution of the—. 
K. FaJANs. 
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Chlorine in Flour, The Detection and De- 
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Cooling on Steel, The Effect ‘of the ‘Rate 
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Cussamneae Theory of Matter before. John 
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Crystal, The Meaning of the—. W. H. 
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Electrolytes, Contemporary Views on the 
Nature of—. N. BJERRUM.......... 

Electronic Structure of Organic Com- 
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Electronic Theory of Valency, Some Appli- 
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Enzymes, Some Recent Advances in ‘the 
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Food Investigations, Some Recent—. weer 
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Instruments and Methods Used for Meas- 
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Light, A Contribution to the Undulatory 
Theory of Matter and Quantum 
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Light and Chemical Doctrine in the Eight- 
eenth Century, Newton: The Emis- 
sion Theory of—... 

Light Intensities by Photography, ‘Instru- 
ments and Methods Used for Meas- 
uring Spectral—. G.R. HARRISON... 

Lithium, Cesium, See: | and—. R. 
M. SANTMYERS.. eee. 


Measuring Spectral Light Intensities by 
Photography, Instruments and Meth- 
ods Used for—. G.R.HARRISON..... 

Medicine during the Past Twenty-five 
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Mercury ‘and Their. Properties, Organic 
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Newton and the Exposition of Chemical 
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Organic Chemistry, Some Recent Advances 
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Organic Chemistry, The Progress of—. 
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UE. .-+ 2002, 
Organic Chemistry, Thionyl Cc hloride i in— 
Organic Compqunds, The Electronic Struc- 
ture of—. poe eee 
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Periodic Phenomena, Some Relations be- 
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A. C. CHATTERJI.. 

pH Determinations, Possible Sources of 
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Physical Chemistry, Recent Advances in 
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Physical Metallurgy, 
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Physics, Recent Progress i in Atomic—. L. 
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Refractometric Data, Chemical Forces, 
The Constitution of the Atom and—. 
K. FAJANs. . 

Benger. Work in Germ: any from 1920- 


Rubber, A Survey of Rec ent Literature on 
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Rubber Bibliography. . 


Rubidium, and Lithium, Cesium, — R. 
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Rutherford-Bohr, The > Systems ‘ai. 
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Science, Recent Advances in—: Physical 
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Science, Recent Advances in— ‘Phy sics. 
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Sodium Thiosulfate in Analytics al Chem- 
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Spectral Light Intensities by Photography, 
Instruments and Methods Used for 


Measuring—. G.R.HARRISON...... 
Steel, The Effect of the Rate of Cooling 
on—. J. M. ROBERTSON........... 
Structure of Organic Compounds, The 
Electronic—. I.W.D.Hacku...... 
Sulfur in Rubber, The Determination of 
Total—.. . pesea wand 
Symmetry of Time in Physics. G. N. 
LEwIs.. 

Synthesis of Closed Carbon Chains, ‘The 
Early History of the—. W. H. Per- 
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Systems of Rutherford-Bohr, The—. U. 
CRUDBET...... arated 


Tannins, The Vegetable—. K. FREUDEN- 
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Temperature, T hat Peculiar Thing—. “M. 
. BEHAR. ane 
Theoretical Organic. ‘Chemistry, " Some 
Recent Advances in—. Fuson. 


Thermometers—See Heat and Cold. A. 
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Valency, Some Applications of ‘the Elec- 
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Valency, The Principles of the Electronic 
Theory of—. R. CoLttomB AND J 
MARTINET.. 

—— and Its Compounds, Properties 

Vegntabie “Tannins, The—. K. FREUDEN- 
BERG..... 

Vitamins, Recent Progress i in the Chemical 
Study of the—. J.C. DRUMMOND.. 
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Historical and Biographical 
ibbé—See Can Americans Be Scientists? 
Our Contributions to Physical Science. 
J. MAYER.. Rea ec 
Air-Pump, Past and Present, The. E. 
N. pa C. ANDRADE. 


Albertus Magnus’ Book ‘ ‘De Mineralibus, od 
An Alchemical Manuscript of the 
14th Century and Its Relation to—. 
F. PANETH.... 

Alchemical Manuscript ‘of the 14th “Cen- 


tury and Its Relation to Albertus 
Magnus’ Book ‘‘De Mineralibus,’’ 
An—. F. PANETH. 


Alchemical Recipe for Gold / Attributed to 
King Mathias Corvinus of deevewed 


An—. L. Kart. 
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Alchemy, "Michael “Scot and— ,. 2 
SINGER... 


Alcohol and ‘the ’ Term. Gas, “The History 
f—. E.O. von LIPPMANN. 
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Alums and Salts Translated by Gerard of 
Cremona, Practical Chemistry in the 


Twelfth Century: Rasis on—. R. 
STEELE. ‘ ; 
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five Year Summary, Growth, an 

Business Management. ee 
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Medal Award to George Eastman..... 
Anesthesia, Oliver Wendell Holmes and—. 
Anesthetic, Greater Safety from New—... 
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Aston, F. W. . 
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Atomic Valency, The Doctrine of—........ 
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Beckurts, Professor Heinrich—. 


The Bake- 
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Obituary 


Benn’ Brothers, Limited, 1880-1930: 
Jubilee History......... . 
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DosBBIN. ite ae 
Benzene, The Riddle of —: August "Kek- 
MIC. Xk. Bo. ARMBTRONGs 66sec cccns 
Berzelius, Jéns Jakob—. R. WINDER- 
Berzelius and His Relation to Humphry 


Davy, Jéns Jacob B. DuSCHNITZ. 
Berzeliusand We. P. WALDEN.......... 
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Bohr, Niels—..... MAE oar 7 Re 
Boyle, The Honorable Robert—: | A Chap- 
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ES Rechte Saami act aie Been. 
Bragg, Sir William— 
Brauner, Bohuslav— 
Brauner, D. I. Mendeléeff as Reflected in 
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slav—. B. BRAUNER. 

Brotherton, Lord—, Messel_ Medal ‘Re- 

cipient for 1930... . 

Bunsen Burner, History of the- es alga wieis ese 
Burner, History of the Bunsen—.. 
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Carbon Chains, The Early 
Synthesis of Closed—. 
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Centenary Celebrations, Faraday—....... 

Centennial Celebration of the Chemische 
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Centralblatt, The—. R. WILustAt- 
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Centigrade Thermometer,  The—. G. F. 
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Chatfield, Henry ‘Summers—. M. H. 
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Chemical Forces, ‘The Development of 


Views Regarding the Nature of—. 
K. FAJANS.. 

Chemische Centralblatt, “The Centennial 
Celebration of the—. R. WiListAt- 
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Chemistry Then and Now. W. Hoskrys. 

Chlorine, History of the Manufacture and 
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Claisen, Ludwig—. “H. Bauscu. Dae aaea aes 
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Cosmetics at Ur, Metals and— ria e ara er acetaute 
Curie, In Honor of Mme.—.. 

Curie, Madame—See Autobiographical 

Notes. M. CurRIE. 


Curie, Madame: Her Work. B. Harrow. 


Curie, Madame—and Radium. B. Har- 
ROW. 

Curie, Madame Pierre—and ‘Her ‘Work. 
B. SZILARD. 


Curie, Presentation ‘of the Gibbs Medal to 


— Radium Institute, ‘Marie~, | ‘War- 


Curtios, ‘Theodor—. C. “DUISBERG....... 
Davy, Jéns Jacob Berzelius and His Rela- 
tion to Humphry—. B. DUSCHNITZ.. 
Davy, Life and Work of Sir Humphry —. 
J. C. GREGORY.. ie: 
Davy, Sir Humphry—. "'B. HarRow...... 
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Eastman, George—.. 

Eastman, George—, 
Kodak Co. 

Edison, Thomas A. —Chemist.. 

Einstein, Albert—.. 

Enzyme Research, Problems ‘and ‘Methods 
in—. R. WILLSTATTER...... 

Euler, Hans von—and A, Harden, "Nobel 
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Chairman, | Eastman 


Factory in the 15th aR: A German 
Sugar-Cane—.. 
Fajans, Kasimir—.. 
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Faraday Centenary Celebration, 1931..... 
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Forces, The Development of Views Re- 
garding the Nature of Chemical—. 
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Franklin, Benjamin—See Can Americans 
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Franklin Medal. 
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Gas, The History of Alcohol and the 

Term—. E.0O. VON LIPPMANN.. 
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Horstmann, August Friedrich—. . 
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Laar, Dr. J. J. Van—.. 
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Lamps, In Memory of a Forgotten In- 
ventor: Gobel and Incandescent—.. 
Langmuir, Irving—. A. W. 
La The Scientific Work of ache 
K. T. COMPTON. . eerie 

Laue, Max von— M. PLANCK.. 

Lavoisier, Founder of Modern Chemistry. . 
Lavoisier on the Guillotine in 1794, Exe- 
cution of—. M.SPETER. = 

Lawes, Sir J. B.—. 
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Purity =— A. EBELING AND H 
ADAM.. 

Leather via ‘the Chemical "Route, “Hide 
to—. — ae F 


Le Bel, J. A. W. J. P 

Le Chatelier, yet Pg 
GUILLET.. 

Le Chatelier, Cinquantenaire Scientifique 
de M. Henry.. innate veeeen 

Le Chatelier, Henri—.. 

Lehne, Adolf—. P. KRAts.. ia dive ade 

Lenses, = eae males eons er ee 

Levy Medal.. canes 


(1861 1929). L. 


Liebig ke ucewaaiee 

L iebig. Briefe von Justus— E. BERL, 
editor. ad 

Liebig Museum | in * Giessen, ‘The—. F. 
HILDEBRANDT.. 

Liebig Room, Bad Salzhz 1usen, “Hesse, 
Germany AS 

Liebig’s ps Ae Justus v von—. H. 


HOHMANN, publisher. . 
Liebig’s Years ‘of Learning ‘and Traveling, 
Justus—.  F. HENRICH.. 
Liebig-Wohler Feier in Darmstadt am ©. 
uli, 19% 
Liesegang, Raphael Raward:. 00. acess 
Longstaff Medal and Harrison Memorial 
Plaque. . e 
Lorenz, Richard—. A. MaGNus. 
Lorenz, Richard—. Memories of Years at 
Ziirich. G.V. HEveEsy.. 


McPherson, William—. 

Medal, Franklin—.. 7 

Medal, Levy—.. 

Medal, Willard Gibbs—.. 

Medal and Harrison Memorial Plaque, 
Longstaff—. . 

Medal poe to George Eastman, “ Ameri- 
can Institute of Chemists’ 1930—..... 

et Se Theodore William Rich- 
ards— 

Mendeléeff, D. ‘I.—as Reflected in “His 
Friendship to Professor Bohuslav 


B. T. BROOKS... 


Brauner. B. BRAUNER.. 

Messel Medal Recipient for. ‘1930, Lord 
Brotherton—........ 

Meta, Para, Ortho—. a ‘History of the 
Introduction of the Prefixes into 
Chemical Nomenclature. II. Ben- 


zene and Some of Its Derivatives. 
III. Kekulé; the Constitution of 
Aromatic Substances. IV. Position 
Isomerism; Early Views and Diffi- 
culties. V. Position Isomerism; 
the Problems Solved. L. DoBBIN.... 
Metallography of Some Ancient Egyptian 
Implements, The—. H. CARPBNTER 
AND J. M. ROBERTSON. . 5 Sars 


694 


2194 





3082 


Metals and Cosmetics at Ur 
Metric System, Historical ‘Outline of the 
Adoption of the—... 
Mexico’s Richest Silver "Mines, 
of—. J.H.SKEwEs.. AS 
Meyer, Julius Lothar—....-. 5. cccsse 
Michelson, A. A.—See Can Americans Be 
Scientists? Our Contributions to 
Physical Science. J. MAYER......... 
Milk Test, Stephen Moulton Babcock, 
NE cei sie ken ensessiecees 
Millikan, Robert Andrews—. Ee 
Mines, History of Mexico’ s " Richest 
Silver—. J.H.SKEWEs...... 
Morley, E. W.—See Can Americans ‘Be 
Scientists? Our Contributions to 
Physical Science. J. MAYER......... 
Moureu, Charles—. 
p | pe Ee 
C. MATIGNON. ee os 
G. URBAIN eee 
Moureu, 1862- 1929, “Ch: arles —, a 
GAULT. 
Museum, The Deutsches. —Munich.. 7 
Museum in —", The Liebig—. F. 
HILDEBRANDT. senate 


} History 


Bou- 


Newcomb—See Can Americans Be Scien- 
tists? Our Contributions to Physical 
Science. J. MAYER..... 

Newton and the Exposition of Chemical 
Doctrine in the Eighteenth Century. 
H. METZGER. 

Newton: The Emission ‘Theory ‘of Light 
and Chemical Doctrine in the Eight- 
eenth Century. H. METZzGER....... 

Nichols, William H.. ae et 

Nichols, William Henry: —, 
SHAW. Pray 

Nobel Prize Awards. Os 

Nobel Prize in Chemistry: 
Euler and A. Harden. 
SON . 

Nobel Prize i in "1908, Recipients ‘of the—.. 

Nobel Prize in 1909, Wilhelm Ostwald, 
Winner of the— 

Nobel Prizes for 
Science, The—.. 





R. R. REN- 
“He ins ‘von 
K. aeuniel 


“Research Work in 


Oil Well in the United States, History of 
the First—. pees 

Ortho, Meta, Para. A History ‘of the 
Introduction of the Prefixes into 
Chemical Nomenclature. II. Ben- 
zene and Some of Its Derivatives. 
III. Kekulé; the Constitution of 
Aromatic Substances. IV. Position 
Isomerism; Early Views and Diffi- 
culties. Ns Position Isomerism; 
the Problems Solved. L. DoBBIN.... 

Orton, Professor K. J. P.—F.R.S. A. 
FERGUSON. Sane wieie 

Ostwald, Friedrich  Wilhelm—. t a: 2 
VAN’T Horr. : Reh ai etal 

Ostwald, Wilhelm—. .. 

Ostwald, Wilhelm— Winner of the ‘Nobel 
Prize in 1909. 

Ostwald in Inaugurating ‘the New Era in 
Chemistry, The Work of Wilhelm—. 
H. C. Jonegs.. se 


Paal, The Seventieth wonrened of Dr. 
Carl—. M. Buscn.. 

Para, Ortho, Meta,—. i "History ‘of the 
Introduction of the Prefixes into 
Chemical Nomenclature. II. Ben- 
zene and Some of Its Derivatives. 
III. Kekulé; the Constitution of 
Aromatic Substances. IV. Position 
Isomerism; Early Views and Diffi- 
culties. ¥, Position Isomerism; 
the Problems Solved. L. DoBBIN.... 

Paracelsus. G. B.LAKE.. Naeeen 


Parravano, Nicola—..... 
Pasteur. 


PeRBISOT G5... cae de conc 


JOURNAL OF CHEMICAL EDUCATION 


2731 
1956 
1423 
2995 
2733 


2993 
1198 


1423 


2733 
692 
692 
928 


692 
1956 


1199 


2733 
2194 
2194 
1198 
2192 
1700 
2195 

691 

927 
1701 


1956 


694 
2192 


1421 
927 


927 


694 
693 
1954 
1422 


Pasteur, Louis—. H.W. WILEy. ; 
Pasteur, My Personal Reminiscence es 3 of- —. 

L. Parisor.. NES AS AON Aa a ar 
Pasteur House. . 


Perkin, Obitud ary of W. He, mw Gy J. 
OSTLING. SE Oe arr ee 
Perkin, Prof. Ww. UE, “Jr. H. E. Arm- 
STRONG..... pita yaw aeare.e e's 
Perkin, William Henry, ‘Jr. Ce beets Aree ae’ 


Perkin, Jr., Robert Robinson Succeeds—.. 


Perkin Medal Awarded to Dr. Herbert 
Philosopher’s Stone, The Romance of 
the—. J. READ. 


Pickering—See Can ‘Americans Be "Scien- 


tists? Our <eeennee to Physical 
Science. J. Ma 

Plaque, Longstaff ‘Medal ‘and Harrison 
Memorial—.. 


Plieniger, Dr. Theodér—. ‘V. HEIper. 

Plotnikov, Professor I.— 

Pottery Industry, Josiah ‘Wedgewood ‘and 
His Influence on the English—.. 

Practical Chemistry in the Twelfth Cen- 


tury: Rasis on Alums and Salts 
Translated vos Gerard of Cremona. 
R. STEELE.. cae eee PE Ie 
1 | ee re oniint ane Sth oar fem ererareraes 


Prize Awards, Nobel 


Pschorr, Robert—. P. DUDEN. ieee ; 


Pschorr, Robert Franz—. O. GERNGROSS. 
ee Two Centuries Ago, Free—. T. 
. Davis. 


Radio activity, "Rutherford ‘as "Pioneer i in 
Research on—.. 

Radium, Le—. "Célébration du vingt- 
cinquiéme anniversaire de sa décou- 
verte sneer sas 

Radium, Madame Curie and—. B. Har- 

Radium Institute, Marie Curie—Warsaw.. 

Ramsay, Sir William—. ae ‘ 

Raoult, Francois Marie—...... 


Rayleigh Collection at the eae Mu- 


OT REL LEO LE EE 
Richards, Theodore William—. GCG. P, 
BAXTER. Sees Se Ae Saree 
Richards, Theodore William—See Can 
Americans Be Scientists? Our Con- 


tributions to Physical Science. J. 


MAYER. Se eee 
Richards Medal Fund, Theodore 
OS aA mr nmr cart -raeen an 
Rideal, Samuel—. ‘Died 1920. J. T. A. 
WALKER. See eee ee 
a Samuel—. Obituary.— H. F. 


David—See Can Americans 
Be Scientists? Our Contributions to 
Physical Science. J. MAYER......... 

Robinson geen! ® wane Jr., Robert—. 

Rockwood, Elbert 

Rosenberg on ah ae of ‘His. 70th 
Birthday on ee 6, 1930, Dr. 


LE 
Aieaieaen 


I.—. F. QuUINCKE. 
Rothamsted. EbIrT.. 
Rowland, H. A. —See “Can ‘Americans ‘Be 


Scientists? Our Contributions to 
Physical Science. J. MAYER......... 
Rumford, Count—See Can Americans Be 
Scientists? Our Contributions to 
Physical Science. a PORWR 5 asic c-ce:6 

Rutherford, Ernest—.. Rete Sarge 
ere err rer cere 
Rutherford, Sir Ernest —See Can Americans 
Be Scientists? Our Contributions to 





Physical Science. J. MAYER......... 
Rutherford as Pioneer in Research on 
PRG MAPACUNUECY. 0:6, 65 sisc nous bree sim te Kae 


Sabatier, Paul—.. 

Salts Translated by ‘Gerard of ‘Cremona, 
Practical Chemistry in the Twelfth 
Century: weve on Alums and—. 
R. STEELE.. . a eeaes 





DECEMBER, 1930 


2733 
1701 
1422 
2507 


2194 


2733 
2507 
1700 


2194 











Vou. 7, No. 12 SUBJECT INDEX—ABSTRACTS 3083 


Schutzenberger, Paul—. EpItT........... 
Schutzenberger, Scientist and Industrial- 
ist. M. BATTeGay. 
Science, History of the Development — 
Scientific Centenaries in 1930............. 
Scientific Instrument Makers of the Eight- 
eenth Century, Some—. R. 5S. 
WHIPPLE... 4 nie see ne 
Scientific Worthies. | XLV. Richard 
Willstatter. H.E.ARMSTRONG...... 
Scot and Samigapyie Michael—. D. W. 
SINGER.. 

Shaw, Peter—M. D., Apostle « of Modern 
Chemistry. O. E. May. wes 
Silliman, Benjamin—.... Sank wate 
Silliman, Benjamin—, "1779-1864. D. 

KILLEFFER. . jena eulecas chee 
Silliman, Benjamin- — , Sr. W. T. READ... 
Silliman, To Commemorate Benjamin—. 
Silliman the Elder. E.F. Situ. : 
Silver Mines, History of Mexico’s Rich- 


est—. J.H.SKEWEs. 
Silverman, Alexander—. . vate 
Slosson, Edwin E. H. E. Hows.......... 
Slosson, Edwin a R. D. O’LEARY 


Smith, Edgar Fahs— : 
Smith’s Discovery “Has “Made — “Many 
Millionaires, Sam—. J.T. FLYNn.. 
Solders Used =. the Goldsmiths of Ur. 
E. A. SMITH. 

Stolz, Friedrich— “Bockmtnt.. ; 

Structure—See The Development of Vi iews 
Regarding the Nature of Chemical 
Forces. K. FAJANs.. 

Sugar-Cane Factory in the 15th Century, 
A German—.. 

Synthesis of Closed Carbon. Chains, ‘The 
— as of the—. W. H. PEr- 
KIN.. ‘ VavaR ee neee ¢ 


Tennessee, History of the or eae a of 
Chemistry, University of — a & 


HILv. 
Tancsemabie. ‘So Simple a : Device as the—. 
MEP ARCA Y ELS Lee eae sors 
Thermometer, The cenieuanien — G. F. 
HENNION. ane a hacen aon aiaee 
Thinker, A Close Look at the World’s 
Greatest—. M.K. WISEHART....... 
Thompson, William Boyce— pate nak sy oes 
Thomson, Dr. Elihu 


Traube, Seventieth Shiiies of ie —, H. 
FREUNDLICH... 

Traube, 70th Birthday “of Prof. Dr. 

J.— L.J. WEBER 

University of Tennessee, History of the 
Department of Chemistry—. C. O. 
HI... es eco 

Ur, New Light on ‘Ancient—. 'M. E. L. 
MALLOWAN.. 

Ur, Solders Used by ti the Goldsmiths CS 
E. A. SMITH. : 


Valency, The Doctrine of Atomic—....... 

OE AD ee eer rare 

Wen beer... J. Ba FAMBCER. 0.6. ...202. 

cere. Louis Nicolas—............... 

Vogel, J. H 

Von Euler, Hans—See Nobel Prize in Chem- 
istry: Hans von Euler and A. Har- 
EE Ta AP On va 

Von Helmont, anes Baptista—. R.B. 
HARVEY. ST Ag ee eae 

Von Laue, Max—. M. PLANCK.......... 

Wallach, Otto—... 

Wedgewood and His. Influence on the Eng- 
lish Pottery Industry, Josiah—.. 

Wegscheider, The Seventieth Birthday of 
Rudolf—.. 

Weinberg, The Seventieth | Birthday ‘of A. 
v.—. P. WALDEN.. 

Weinberg, The Seventieth Birthday of A. 
v.—on August 11,1930. L.GaAns.. 


2996 
2191 
2194 


928 
196 


196 
196 


197 
1423 
1954 

691 

927 

691 
1955 

928 
1954 
2730 


1955 


197 


1199 
2194 
2193 
2731 
2193 
1954 


929 
929 
928 
2194 
2995 
1423 
463 
2996 
2195 


2193 
2192 


1421 
2194 

463 
2731 


2731 


Weinberg, The Seventieth Birthday of Dr. 


Arthurv.—. R.LOEWENTHAL....... 2731 
Werner, Alfred—. 
i ere ora 
Pe OE errr ee ee 
P. KARRER. abe nee an 
Wiley, Dr. Harv ey we ee, Shee 
Wiley, Harvey W.— , 1844- 1930... ee 
Willstatter, Richard—.. eee . 2191 
Willstatter, Richard—. "Scientific 


Worthies. XLV. H.E.ARMSTRONG. 2191 
Winthrop, John—See Can Americans Be 





Scientists? Our Contributions to 
Physical Science. J. MAYER......... 2733 
Zsigmondy, Richard—. P.A. THIESSEN. 463 
Zsigmondy, Richard—1865-1929........ 692 
Educational Measurements and Data 
Ability Group, The—. R. P. FARRELL. 694 
aaa Grouping in Theory and Practice. 
A. LINCOLN... shes 694 
Aesimemae of High- School "Seniors in 
North Carolina, Some Sex Differ- 
ences in the—. M.R. TRABUE...... 2996 
Agencies, A Comparative Study of Stand- 
ardizing—. W. A. Cook. aed 931 
Arithmetic with College Freshmen, "Re- 
habilitation in—. T. E. CARLSEN 
AND L. R. WHEELER. re ee 
Articulation of High- School ‘and College 
Subject Matter, The—.............. 1701 
Books for 1929, Sixty Educational—...... 1701 
California High-School Students Based on 
a Survey of Twelve Rural High 
Schools, A Study of Vocational In- 
terests of—. J. H. BEpForp........ 930 
California School Departments, Research 
Activities in—. F.C. TouTton...... 931 
Children, Relation between Mental and 
Physical Status of—. EDIT......... 464 


Classroom Films, The Results of the Ex- 
periment with Eastman’s—. T. I. 
P| ee ee ren, ree 1956 

College, Do Students Who Study Chemis- 
try in High School Elect That Sub- 
ject in—? C. R. Otto aNp M. C, 
pe ee CT ee ee ee re 1423 

College Freshmen for the First. Semester 
of 1928-1929, A Report on—. R. 
Oe SE Fe A ear es 2996 

College Students, A hago le yo Study 
Pertaining to High- 199 

College Subject Matter, “The Articulation 
of High-School and—..... 1701 

Construction Activities in Improving In- 
struction in Eighty-Seven Institu- 





tions. F. W. REEVES.......... 929 
Contests, A Study of High-School Chem- 

istry—. S. W. HETHERINGTON..... 929 
Correlation Coefficient, Predictive Sig- 

nificance of the—. C. L. Hurroker. 1957 
Course, Criteria for Judging Content of a 

General Science—. D. B. Brooks... 695 
Differences, Recognition of Individual—. 

ee ST ee oe ere ree 465 
Doctors of Philosophy. Le anguage Require- * 

ments for—. G. H. BeTTs.......... 1957 


Eastman’s Classroom Films, The Results 
of the Experiment with—. T. I, 


FINIGAN.,. Sa 
Educational Books of 1929, Sixty—. i daicirn 1701 
Educational Research, Experimentation 

asa Technic of—. M.D. ENGELHART. 2998 
Educational Tests for Use in High Schools, 

Third Revision. C. W. ODELL...... 197 
Engineering Education, Coérdination of 

Preparatory and—. T. M. Focke. 1701 


Enrolment in North Central ‘Association 
Secondary Schools. Committee Report 2997 





3084 

Equipment, Replacement Value’ of 
Science—. V.O. WORKMAN....... 

Examinations, The Reliability and 
Validity of Oral—. E. J. BARNES 


2 2 A ee ee 
Experimentation as a Technic of Educa- 
tional Research. M. D. ENGELHART. 


Films, The Results of the Experiment with 
— man’s Classroom—. FINI- 
Sveibinen foe the Bick Semanter of 1020- 
1929, A Report on College— . C. R. 
Rin s 060068 008s ee eeeekeneeee 


General Inorganic Chemistry, The Mathe- 
matics of —. L. BOLEs AND H. A, 
SARA eee 

General Science Course, 
ing Content of a—. D. B. Brooks... 

Grouping, Homogeneous—. K.O. Broapy. 

Grouping, The Benefits of Homogeneous—. 

. P. SKINNER. + 

Growth of Children, Observations on the 

og. Bike SO rere anion ere 


Criteria for Judg- 


Health, Selecting Textbooks on—. J. M. 
PIES oy dens 6 ohn Sb 0 5:0. 508 o bh 9% % 
High School, Do Students Who Study 
Chemistry in—Elect That Subject in 
College? C. R. Ortro ann M. C. IN- 
LOW 
High-School and College Students, 
operative Study Pertaining to—..... 
High-School and College Subject Matter, 
The Articulation of—............... 
er ee Chemistry Contests, A Study 
f—. S. W. HETHERINGTON......... 
High: School “Students Based on a Surv ey 
of Twelve Rural High Schools, A Study 
of Vocational Interests of California—. 
H. Beprorp. 
High ‘Schools, Educational “Tests for “Use 
in—Third Revision. C. W. ODELL. 


Homogeneous Grouping. K. QO. BROADY. 
Homogeneous Grouping, The Benefits 
of —. PB. BREMNER ceca: 


Honesty in a University with an Honor 
System, Student—. W.G. CampBELL 
NNN Es ERNE s 004-040 5:60 0-6 5 405+ 

Honor System, Student ae in a Uni- 
versity with an—. . G. CAMPBELL 
BE le is ios 26666 ces eseesees 


Individual Differences, Recognition of— 


OR a ee re ee ere 
Inorganic Chemistry, The Mathematics of 
General—. L. L. BoLtes anp H. A 
RS Ooo ne 
Instruction, Measured Outcomes of Lab- 
oratory—. fp RRORTON 5.00.0: 


Instruction in Eighty- Seaman Institutions, 
onstruction Activities in Improv- 
ing—. F. W. REEVES............. 
Intelligence, The Relation of—to Student 
Teaching Success. F. L. WuitNry 
AND C. M. FRAZIER.......... 
Intelligence Tests, Evident Limitations 
een OE epee > atee 
Intelligence Tests Criticized. Epitr...... 
Iowa State College, Report of Teaching 
Load Survey of the ee Di- 
vision—. M. P. CLEGHORN. 


Laboratory Instruction, Measured Out- 
comes of » eee 
Language Requirements for Doctors of 
Patiosophy. G.H. Berrs.....<...-- 
Load, The Student’s Working—. F. W. 
REEVES AND J. D. RUSSBLL......... 


Mathematics—See Rehabilitation in Arith- 
metic with College Freshmen. 
CARLSEN AND L. R. 


ee 
WHEELER....... 


JOURNAL OF CHEMICAL EDUCATION 


930 


1200 
2998 


1956 


2996 


1956 


695 
931 


465 
2508 


2998 


1423 
199 
1701 


929 


930 


197 
931 


465 


1200 


1956 
1423 


929 


2731 


932 
2507 


Mathematics of General Inorganic Chem- 
al The—. L. L. BoLEs anp H. A, 
Mana aaa Physical Status of Children, 
Relation between—. Epir. 
Mississippi, The Status of Science Teach- 
ing in the Secondary Schools of—. 
Perea, C: a ccween ciescebase 
Motion Pictures from a Parent’s View- 
point, The Economic Aspect of Visual 
PE Ty 6 osinciecccsssese are 


National Survey of Secondary Education, 
T 


Objective Tests. Eptr.. 
Ohio State University, Size of Classes at 


ee ET EET CO Pee eee 
Oral Examinations, Reliability and Va- 
lidity of the—. E. BARNES AND 
er Aas I enact ocks ccc stecnes 


Physical Status of Children, Relation be- 
tween Mental and—. 
Practice, Ability Grouping in Theory 
and—. E. A. LINGOEN............. 
Predictive Significance of the Correlation 
Coefficient. C. L. HUFFOKER....... 


Reading of College and High-School Stu- 
dents, Favorite—. Epit 
ss Value of Science Equipment. 
V. MOEN cc ake-ot sna eaeness 
Sedetiunalas for Doctors of Philosophy, 
Language—. G. H. BetrTs.......... 
Research, Experimentation as a Technic 
of Educational—. M.D. ENGELHART. 
Research Activities in California School 
Departments. F. C. TouTon........ 
Rural High Schools, A Study of Vocational 
Interests of California High-School 
Students Based on a Survey of 
Twelve—. J. H. Beprorp.......... 


Science Teaching in the Secondary Schools 
of Mississippi, The Status of —. 
I oat es rn eer ene 
Secondary Education, The National Sur- 
Fe ap ER Ee oo eae ears RE 
Secondary Schools, Enrolment in North 
Central Association—. Committee Re- 
WONG 655-445 25.0.0 SAAT OO ees 
Secondary Schools of Mississippi, The 
Status of ‘Science Teaching in the—, 
ge? RR Ae 2” CR ee 
Sex Differences in the Achievements of 
High-School Seniors in North Caro- 
lina, Some—. M.R. TRABUE....... 
Size of Classes at The Ohio State Uni- 


versity... Seren etree 
Standardizing "Agencies, "A Comparative 
Study of—. So ee ae 


Student Honesty in a University with an 
Honor System, W.G. CAMPBELL AND 


Students, A Codperative Study Pertaining 
to High-School and College—....... 
Students, Do—Who Study Chemistry in 
High School Elect That Subject in Col- 
lege? C. R. OrTo AND M. C. INtow.. 
Student’s Working Load, The—. F. W 
REEVES AND J. D. RUSSEIL... 
Subject Matter, The Articulation of High- 





ree eee 
Survey of iguana Education, The 
1 a Re a Arar 


Tact, An Analysis of—. P. M. Symonps. 
Teaching in the Secondary Schools of 
Misclestpel, The Status of Science—. 
Part I 
Teaching Load Survey of the Engineering 
Division, Iowa State College, Report 
Of—, M. P. CLEGHORN.....ccccees 





DECEMBER, 1930 


1956 
464 


1957 
2508 


2195 
1423 
2195 


1200 


464 
694 
1957 


2508 
1957 


2998 
931 


1957 
2195 


2997 
1957 


2996 
2195 
931 


1701 
2997 
2195 
1957 


1957 











Vo. 7, No. 12 


‘Teaching Success, The Relation of Intelli- 
gence to Student—. F. L. Wuitngry 
anp:-C. Mi. BRAGUER 66 65.66 scece sews 

‘Tests, Educational—for Use in High 

Ww. 


Schools, Third Revision. C., 
Nan. 3:05.5-0 ok hae OMe ee te eRe oles 
Tests, Evident Limitations of Intelli- 
gence. H. N. GLICK... ..ccvcccce 
Tests, Four Types Poe —. R. WATSON AND 
Gi CUCRAWRORDS..s dave cas cee: 
Tests, Objective—. EpmtT............... 
Tests Criticized, Intelligence—. Epit.... 
Textbooks on Health, Selecting—. J. M 
MU Srp at win cca encase 4 
Theory and Practice, Ability Grouping 
ina, 'H. A; DINGOGN.... 00h enc eden 


Visual Education by Motion Pictures from 
a Parent’s Viewpoint, The Economic 
po ae eee eee 

Vocational Interests of California High- 
School Students Based on a Survey of 
Twelve Rural High Schools, A Study 
of—.. J. Hi. BEDFORD.....cccccsecsee 


The Philosophy of Education 


Academic Freedom in a Christian College. 


Mh Ms cco tee ebcncas 4uh exes 
PR dehy Attacking Problems of In- 
tellectual—....... SER CREE ORE CS 


American Education, Achievements of —.. 

America’s Educational vases 2 
ROBINSON. : new 

Aristotle and Aristotelianism ‘in Educa- 
tion. R. W. Ho-mgEs. 

Articulation of High- School cand ‘College 
Subject Matter, The—. . D. Stop- 


Baccalaurate Degrees. E. N. MOSHER.... 
Books of 1929, Sixty Educational—...... 
. 


Character in Our Secondary Schools, 
Building—. G. W. ROSENLOF....... 
Chicago, The Spirit of the University of—. 
Presidential Address. R. M. Hutcu- 
MOR iaica sn ve tenes Gee ess 
Circuses or Colleges. Epir. Sea ala 
Citizens, Educating Tomorrow’s—. A. E. 
PER ee i acres Sheu Lee e bees 
Claremont Colleges. “Some Educational 
carers and Results. J. A. Brars- 
College, "lendinuis Freedom in a Chris- 
tian—. E. D. Soprr. 
College, The Place of Research in the Un- 
Perr rere eee 
College Subject Matter, The Articulation 
of High-School and—. G. D. Srop- 


MMM ear aces e erdic Cesare er eic- ON ie Ciaceine 
Colleges, Circuses or—. EDIT....... eas. 
Colleges, Claremont—. Some Educational 


Li ag and Results. J. A. Bvarts- 


Catan. Needed: New Life in the—. C. 


Og a a eae eee eee 
Colleges, The Intellectual Life in the—. 
Bai, Be iG costco xesaccncens 
Colleges Need Most, What Do Our—? 
pp eee eee 
Credits, and Examinations, Three Enemies 
of Education: Notebooks—. M. F. 
Sear j 


Creed, My Pedagogic—. J. Dewry. . 
Curriculum Revision, A Forecast of ‘See- 
ondary School—. D. SNEDDEN..... 


Degrees, Baccalaureate—. E. N. MOSHER. 
Democracy in Education. J. Dewry.... 
Diploma Often ey High- 

School—. B. BEATLEY.. awea’ 


Economic Effects of aihention. H. PF, 
I ceccus vc cenceees sae eae 


2731 


197 


2508 


930 


1201 


1956 
1702 


200, 


2998 


1201 
1201 
1424 
1424 


1703 
1201 
1958 


1702 
1424 


695 
933 


695 


2998 
933 


695 


1424 


SUBJECT INDEX—ABSTRACTS 


Edison. J. R. Hewerrt.. 

Educate, Schools Can’t—. Ebr. 
Educating the Educators. A. M. PALY MER 
Educating Tomorrow's Citizens. <A. E. 


NEWMAN.. Rea 
Education, Achievements of American 
Education, Democracy in. J. Dewry 
Education, Economic Effects of HH. F. 


is 7 ere 


Education, Natural Phenomena as a Source 


of Inspiration in J. C. MERRIAM 
Education: Notebooks, Credits, and Ex 
aminations, Three Enemies of — M 
F. Mopper...... ry Se 
Education, Savage and C ‘ivilized. Je Bas 
RE 636.00 snes ek aaa 
Education, The Scientific Method in the 
Study of : 
Education, W hat Next | in ” Progressive- » 
A. MEIKLEJONN. . - 
eis and Its Vi ices, Specialized— 
KEYES. aaa acta 
Rienstinn Anew, Interpreting « We. 
SHOWALTER.. Ber hereeneaie 
Education for a Better World. R. L. 
FINNEY......... Sani sewes 
Education in the Spirit of Life. F. Copy... 
Educational are &- through Scientific 
Research. . J. Sropparp i 
Educational 3 of 1929, Sixty 


Educational Program, America’s—. F. B. 

ROBINSON. 
Educational P’ urposes : ind Results, ‘Some 

Claremont Colleges. J. A. BLAISDELI 

Educators, Educating the . A. M. Par 
MER. 

Ene mies of Educ: ation ‘Notebooks, C ‘redits, 
and Examinations, Three--. M. F. 


Mopper. . : : Dieoeas 
Environment on Intelligence, The Effect 
of—. F. N. FREEMAN Oe 
Examinations, Three Enemies of Educa- 
tion: Notebooks, Credits, and 
M. F. Mopper <<a 


Fail, Why Students—. P. L. Voor 
Federal Acts Concerning Education, 


Antecedents of the FE. H. REISNER, 
Federal Relations to Education @. IN 
J) RS Pre 
Genius, A Plea for the—, FE. B. PLact 
Graduate and His Work, The—. R. I. 
BMMGhe skew ete skh aan ee Ia ee 


Harvard College, Self-Education in 

High-Schoo! and College Subject M: itter, 
The Articulation of—. G. D. Srop- 
RN oir ve ie Ee ea PEL RET 

High-School Chemistry Serve the a 
Purpose, Does—?. 

High-School — ‘Often Me: ~aningle ss. 

BEATLEY. ‘ 


Intellectual Achievement, Attacking Prob- 


lems of TP AE Foes PPI ER Nr ae ‘ 
nae 3 Life in the Colleges, The 
L. EISENHART...... 
Intelligenc e, The Effect of Environment 
on—. F. N. FREEMAN ; SARS 
futeciseting Education Anew N; .. BD. 


SHOWALTER. «6000 eects 


Knowledge, What—Is of Most Worth? 
D. S. JorDAN.. wereen 


Leadership, a Notions of—. 
D. SNEDDEN. alareedea cca “cleus 

Lejsure, The Use of. H. Suzzatvo... 

Life, Education in the Spirit of—. F. 
Copy... Pade aden net ade ao macate 


Method in the Study of Education, The 
Se iv ccsscxettceaeceeeys 48305 


3085 


200 
200 
1958 


695 
2195 

695 
1958 
2999 
2999 
1958 

932 
1201 
1702 
1424 


695 


465 


199 


1702 


1998 


Aud 





3086 


Natural Phenomena as a Source of In- 


spiration in Education. J. C. MErR- 
RIAM. eats 
Need of a New Type University. "D. E. 
PHILLIPS. . ae 
Notebooks, C redits, ‘and Examinations, 
Three Enemies of Education:—. M. 


F. Mopper... 

Numerical Approximations Neglected in 
Both er and secon R. 
PANEBIANCO.. s aéGars 

Pedagogic Creed, My—. J. DEwey..... 

Research, A Background for—. . 

Research, Educational Advance through 
Scientific—. A.J. STODDARD........ 

Research in the cae aduate a. 
The Place of—..... 


Scholars and Schoolmasters. Epit....... 
Schoolmasters, Scholars and—. EDbIT..... 
Schools, Building Character in Our Second- 
ary—. G. W. ROSENLOF............ 
Schools Can’t Educate. Epit..... 
Scientific Method in the Study of Educa- 
tion, The—.... . 
Secondary School Curriculum ‘Revision, ‘A 
Forecast of—. D. SNEDDEN. 
Secondary Schools, Building Character i in 
Our—. G. W. ROSENLOF. . 
Self-Education in Harvard College ee 
Slow-Minded in High Schools, Teaching 


ee Se a a ree 
Specialized Education and Its Vices. 
D. B. Keyes... 


Spirit of the Univ ersity ‘of Chic: 1g0, “The—. 
— Address. R. M. Hutca- 


PR men Fail, ‘Why—. 1 >. L. Vocr. 
Subject Matter, The pe ation of High- 


School and eenpnstee G. D. Strop- 
DARD. Peed Soe 
Teaching the Slow-Minded in High 


Schools. W. H. DoOOLBY...........- 


a. Samia, The Place of Re- 
search in the—. 


University, Need of a /New Ty ype—. D. E. 

PHILLIPS : 

University, The Scope and Sphere of : a—. 
AING..... 


University of Chic ago, T he “Spirit ‘of 
the—. Presidential Address. R. M. 
SINKING a6 ceo 0.5 8156 8st i8 0g c00'8 


Vices, Specialized Education and Its—. 
rere eee ee 


The Philosophy of Science 


Bibliochresis: The Pilot of Research. W. 
A. HAMOR AND L. W. BAss.......... 


Changing Ideasin Research. V. KELLoca. 

Corpuscular Theory of Matter before John 
Dalton, Modern—..... ets SERA 

Curriculum, Rels ationship of the New 
Physics and Physical Sameer. to 
the—. A. NoyEs, JR.. 


Dalton, Modern Corpuscular Theory of 
Matter before John—............... 
Diary of a Scientist, The—. H. Knorr... 


Economic Importance, Industrial Progress 
Made through Research and Its—. 
W. R. WHITNEY... 

Engineering, The Relationship 


between 
Science and—. G. DUNN.. ‘ 


Impact of Science upon Religion, The—. . 
Industrial Progress Made through Re- 
search and Its pane — 
W. R. WHITNEY... TRS Pe ee 


JOURNAL OF CHEMICAL EDUCATION 


933 
1200 


695 


2195 


933 


2196 
466 
2196 


1959 


2196 
933 
696 

1703 


696 


696 


Labor: A Chemist Looks at Modern Life, 


Research and—. A. D. LITTLE...... 
Laboratory, The—. The Key to Prog- 
oo Sh Pe re 


Life, Can Science Control—? L. Hype... 
Life, Science and—. G. LuUSK........... 


Methods of Research, The—. I. Back to 
Aristotle. II. The Misleading Ex- 
periment. III. How to Think. W. 
D. BANCROFT.. BE 

Money Minded, Science and the—. T. S. 
HARDING.. Siena sie 


Physical Chemistry to the Curriculum, 
Relationship of the New Physics 
and—. Noyes, JR.. ie Sana 

Physics, Modern Concepts " in—and 
Their Relation to Chemistry. I. 


Physics and Physical Chemistry to the 
Curriculum, Relationship of the 
New—. A. NOWEG, JR... ccsccascees 

Popularization of Science, The—. W. A. 
HAMOR AND L. W. Bass. 

Preaching the oars of Science. 
BENEDICT. . : 


Relationship between Science and En- 


gineering, The—. G. DUNN........ 
Religion, The Impact of Science upon—. 
Research, Changing Ideas in—. ¥. 
REE ORR ey eerie 


Research, The Methods of—. W. D. Ban- 
crorT. I. Back to Aristotle. II. 
The Misleading Experiment. III. 
How to Think.. 

Research and Its Economic Import: ance, 
Industrial Progress Made through—. 
W. R. WHITNEY.. 

Research and Labor: A Chemist Looks at 


Modern Life. A. D. LITTLE. 
Science, Preaching the Gospel of—. R. C. 
A err 
Science, The New World of—. J. A. 
THOMSON. . Pere 
Science, The Popularization ‘of—. W.A 
HAMOR AND L. W. Bass. err 
Science, the Soul of Prosperity. 7“. . 
CarTy.. 
Science and Engineering, The Relationship 
etween—. WINN. ccc ccccccece 
Science and Life. G. LUSK............+- 


Science and the Money Minded. T. S. 

HARDING.. NRE ee 
Science Control Life, ‘Can—? L: Hype... 
Science upon Religion, The Impact of—. 
Scientific Era, The Passing of the—. A 

POMBE on 6 0-0-5 «4.5 2''s.o 9 b.ne aheed.p 0% 
Scientist, The Diary of a—. H.KNortt... 


Professional 


Academic and Professional Training of 
Science Teachers in Wisconsin. G. 


ZEISMER. 

Academies of "Science “May “Encourage 
Scientific Endeavor among High- 
School Students, How State—. L. A. 


ASTELL. . 
Age Dead- Line in the ‘Scientific ‘and En- 
gineering Professions, Is There an—? 
W. A. HAMOR AND L. W. Bass....... 
American Association of University Pro- 
fessors, Report of the Committee on 


Btheice OF CRE. 000s ccccccsescovees 
College Presidents, Fifty-Five New—. 
A. M. PALMER.. 
College President’s Professional ‘Library, 
M. PALMER.. 


College 1 Teachers, The In- Service “Training 
of Young—. Educating the Educa- 
tors. Part I]. A.M. PALMER...... 


DECEMBER, 





1959 


465 


1959 
696 
466 

1703 
696 
466 


466 
1958 
696 
1958 


1703 
1703 


1958 
2999 
696 


200 
933 


697 


697 


2196 


698 
1960 











VoL. 7, No. 12 


College Teaching, The Plain Facts about 
the Status of—. H. T. MCKINNEY. 

Cte Teaching, Who Shall Supervise—? 

A. ANDERSON.. 

Collese Training, The Doctor of Philos- 
ophy and—. G. J. LaInc.. 

Courses in Education, Investigating the 
Value of Professional—. M. Hoor. 


Degrees—See The Doctor of Philosophy 
and College Training. G. J. LAING.. 
Doctor of Sane and College Train- 


ing, The—. J. LAING.... 
Doctors of Philosophy, aes Require- 
ments for—.. 


Economic Status of Scientific Men and 
Women, The—. 
; Budget Needs of College Teachers. 
B. R. ANDREWS.. 
II. Salaries and Supplementary Earn- 
ings of College Teachers. F. P. 


BACHMAN. 
III. Salary Scales of Trained Men and 
Women. R. H. TRUE. ensues 
IV. Discussion. H. F. CLARK........ 


Educating the Educators. Part I. The 
Contribution of the Graduate Schools. 
R. L. K&uy. , 

Part II. The In- Service. Training | of 
Young College Teachers. A. M. 
Lf 1 PR OAD eee errr ee 

Education, Investigating the Value of 
Professional Courses in—. M. Hoor. 
Education, Required Courses in—.. 
Education, The Scientific Method in the 
Study of—. J. W. WITHERs.... 
Education, The Cag of Teachers ‘for 
the New—. R. BONSER.... 
Educators, he. the—. PartI. The 
Contribution of the Graduate Schools. 


RK. Le. SRO: «.s. 

Part II. Thea In- Service ‘Training of 
Young College Teachers. A. M. 
PALMER. 


Elementary General. ‘Chemistry, Some 
—_— Confronting the Teachers 
Tee Ae ee ee ere ee 

Employees of University of Minnesota, 
Insurance for—..... 

Engineering Professions, Is "There ‘an ‘Age 
Dead-Line in the Scientific and—? 
W. A. HAMor AND L. W. Bass. 

Ethics of the American Association of Uni- 
versity Professors, Report of the Com- 
mittee on— 

Ethics of the Teaching F Profession. Ww. ‘G. 
REEDER.. ; 


Factory Viewpoint, Teaching of Chem- 
istry from the—. L. F. NICKELL.... 
Federal Survey of Teachers. U.S. Dept. 
of the Interior... (ohare neueeen 


General Chemistry, Some Problems Con- 
fronting the Teachers of Elementary—. 
Graduate Schools, The Contribution of 
the—, Educating the Educators. 
Part I.—. . L. KEtty.. . ‘i 


High-School Students, How State Acade- 
mies of Science May Encourage 
cone Endeavor among—. — 
ASTEL Ar eee 

High- School ‘The —, 
FONTAINE. F 

High-School Teachers, 
for—. H.H. Hi.. ‘ 

High Schools, The Training ‘of Teachers 

of Science for wea and Senior—. 
J. M. SHAVER : Rae Rr dee 


“Teacher, gE Cc 


Ten Questions 


Industrial Chemical Research, The Peda- 
gogue and—. \ KEYEs.. 

Insurance for amon of University of 
Minnesota... .. 


1201 


1705 
1705 
1960 


933 
933 
933 
933 
698 
933 


697 
2196- 


1960 
201 


698 


933 


1960 
933 


697 


2196 


201 


1960 


2196 


1960 


698 


1959 
200 
1959 


1959 


1960 
933 


SUBJECT INDEX—ABSTRACTS 


Language Requirements for Doctors of 


Philosophy. . hed acta 4 
Library, A College’ President’ s “Profes- 
sional—. A. M. PALMER............ 
Teacher, The—. 


Mental Health of the 
J. M. ANDREssS. 
Method in the Study of Education, ‘The 
Scientific—. J. W. WITHERS..... 
Minnesota, Insurance for Employees | of 

University of—........ ; eee 


Opportunities in Science... . 


Pedagogue and Industrial Chemical Re- 


search, The—. ps ee 
Ph.D.’s, The Training of—. E. DALE.... 
Presidents, Fifty-Five New College—. 
th Pr ee ee 
Problems Confronting the Teachers of 
Elementary General Chemistry, 
I o.05 53.50.0046 oesencesaseeas 
Profession, Ethics of the heeeieniell 
W. C. REEDER. os 
Professional Courses. ‘in “Education, In- 
vestigating the Value of—. M. Hoor. 


Professor, The Dignity of the—... 

Professors’ Salaries Be oeeaia Should- =e 
T. ARNETT. 

Professorships, 
LEUSCHNER... 

Propaganda by Public tility -Corpora- 
tions. E. R. A. SELIGMAN. 


"Research aa “O. 


Qualities of a Successful Teacher. R. C. 


CLARK. 
Qualities of “Merit in Good and “Poor 
Teachers. A. R. MEAD. a 


Requirements for Doctors of Toney 
Language—.. a 
Research, A Ba ackground for—. 'E DIT. 
Rane. Normal Amount of Teaching 
OM Set er re rr reer oes 
Resez aw The Ped: nos and Industrial 
Chemical— . KEYEs. 
Research ee ag A.O. LEUSCHNER. 


Salaries, Teachers’\—See The Economic 
Status of Scientific Men and Women. 

B. R. ANDREWS.. - akeeans 

On Sixty Dollars a Ww eek. . PER ere 
Salaries Be Higher, Should Professors’— 

. ARNETT. < rie 

Science, Opportunities in- — 
Science Teachers, Here and Abroad, ‘The 


Training of—. N. H. Biack. 

Science Teachers in Wisconsin, Academic 
and Professional Training of—. G. 
ZEISMER.. 


Scientific and Engineering Professions, Is 
There an Age Dead-Line in the—? 
W. A. HAMor AND L. W. Bass...... 

Scientific Method in the Study of Educa- 


tion, The—. J. W. WITHERsS.. 
Secondary School Teachers in Universities, 
Training—. Davis. 


Sixty Dollars a ‘Week, On—.. 

State Academies of Science May Encourage 
Scientific Endeavor among High- 
School Students, How—. L.A. ASTELL. 

Student Criticism of Teaching, Some Ex- 
amples of —. S. WyYKoFF.. 

Suse College Teaching, Who Shall—? 

. A. ANDERSON.. 


Teacher, * gaaaianae of a Successful. R.C. 


Teac ng “T he engine —, EE << 
FONTAINE.. 
Teacher, The Mental Health ‘of the—. 


J. M. ANDRESS..... “cued 
Teacher Again, The—. G. Norun. ae 
Teacher Load in Los Angeles. H. BABSON. 
Teachers, Great—. R.I.. KBLLY........ 


3087 


1960 
1960 


200 
1960 

933 
1960 
ae 
142 

698 


1960 
201 


697 
1959 


466 
466 
2196 


934 
697 
1960 
1960 
1704 


1960 
466 


697 


697 
1960 


1424 
933 


934 
200 


200 
1201 


1704 





3088 


Teachers, Opinions and Observations 


on—. M. BRIGMAN... ; 
Teachers, Qualities of Merit. in G ood ‘and 
Poot, A. RR. DABAD. ....00600'c 00s 
—* Ten Questions for High-School 
a: 
Saakecr The Training of Science—Here 
and Abroad. N. H. BLACK...... ; 
Teachers for the e Education, The 


R. BONSER... 
Training Second- 

O. Davis. . 
Academic and 

Science—. 


Training of —. 
Teachers in Se rccbelitee 
ary School—. C. 
Teachers in Wisconsin, 
Professional spate of 
G. ZEISMER. 
Teachers of Element: ary General Chemis- 
try, Some Problems Confronting the 
Teachers of Science for Junior and Senior 


High Schools, The ieee of—. J. 
M. SHAVER. 
Teachers’ Salaries- “See The Economic 


Status of Scientific Men and Women. 
B. R. ANDREWS.. Kon'es 
On Sixty Dollars a Week. . ‘ 
Teachers Wanted. J. G. BowMAN 


Teaching, Some Examples of Student 
Criticism of—. G.S. WyKkorr. 

Teaching, The Plain Fs acts about the Status 
of College—. H. McKINNEY. 


Lebar sat Who Shall Supervise Cc ollege- =? 
ANDERSON. ; 
at Sie and Research, Normal Amount 
of a 
Teaching Load ‘Survey ‘of the Engineering 
Division, Iowa State College, Report 


Teaching of Chemistry from the Factory 


Viewpoint. L. F. NIcKELL.......... 

——— Profession, Ethics of the—. W. 
REEDER 

Training, The Doctor ‘of Philosophy ‘and 


College—. G. J. Ls 
Training of Ph.D.’s, The—. E. DALE. ... 
Training of Science Teachers, The—. 
Here and Abroad. N. H. Biack. 
Training of Science Teachers in Wisconsin, 
Academic and Professional G. 
ZEISMER 
Training of Teache rs for the New "Educa- 
tion, The—. F. R. BonsEr. 
Training of Teachers of Science for ‘Junior 
- Senior High Schools, The 
. SHAVER sake 
ey wba of Young C ollege Te: ichers, ‘The 
In-Service—, Educating the Educa- 
tors. Part II—. A. M. PALMER..... 
Training Secondary School Teachers in 
Universities. C. O. Davis.......... 


Secondary School 
O. Davis.. 


Insurance for 


Universities, Training 
Teachers in—. C. 

University of = swaguaatanad 
Employees of — 


JOURNAL OF CHEMICAL 


2508 
697 
1959 
1425 
201 
1424 


697 


1960 


1959 


933 
933 
1201 
1201 
1201 
698 


1704 


2508 
1960 


697 


201 


1959 


933 
1424 


1424 
933 


Contemporary News and Comments in Chemistry 


and Education 


POR TE, Ts vse eiceccececnseces 
Achema VI Exhibition of Chemical Ap- 


paratus.... 
Advisory Committee on National Iiliter- 
acy, The—. E. Event 


Air Commutation—See Teachers to Com- 
mute by Air for Extension Courses... 
Albert Medal, The—.. gia ia aL a Taree 
Alloys Committee, Iron—............. 
Aluminum Company of America—See A 
Demonstration of Confidence in Re 
search. R.S. McBripe 
Aluminum Company of America, 
search Laboratory of the 
American Association for the 
ment of Science 702, 1202, 1961, 


New Re- 


Ad vance- 
2509, 


American ‘Association of University Wo- 
men, Research Information Service in 


EDUCATION 


Field of Secondary and Higher Educa- 
tion Organized by the =f 
American Chemical Society. Twenty- five 
Year Summary, Growth, and Business 
Management. C, L. PARSONS....... 
American Colleges, Sixteenth Auvanual 
Meeting of the Association of—..... 
American Electrochemical Society 
American Institute of Chemists Award. 
American Institute of Chemists’ 1930 
Medal Award to George Eastman. . 
—- ul Chemistry Fellowship, J. T. 
Baker Chemical Company—......... 
Anniversary Meeting of the Royal Society. 
Anniversary of the University of Pennsy]- 
vania Medical School, One Hundred 
eins cickcccisessrscoses 
Apparatus, Achema “VI ” Exhibition of 
Chemical— or 
Association of “American Colleges, ‘Six- 
teenth Annual Meeting of the—.... 
Aviation, Contributions to—. Feature 
Meeting of Electrochemical Society. 
Editorial Staff Report.. 
Award, a in Institute of Chemists—. 
Award, Capper- 
Award, Priestley Medal—. 
Award, The Chilean Nitrate of Soda Ni- 
trogen Research—. . 
Award Address, The Perkin Medal—. 
Award for the Advancement of Science, 
John J. Carty Medal and— 
Award of Society of Arts and Sciences to 
Set LIMUIE, 5 chia sacincdvosn Sokae eee 
Awards, Beilby Memorial— 
Awards for 1930, Guggenheim Fellow- 








ship ne 
heemne a the Franklin Institute. Wainetrs'a-0'6 


Baker, J. 1. —Chemical Company Analyt- 
ical Chemistry Fellowship.......... 

Baker Non-Resident Lectureship i in C hem- 
istry at Cornell University, 1930, 
Kasimir Fajans, Holder of the George 
Fisher—. ... eee vcerevcce 

Beilhy Memorial Awards. . rr eee 

Benn Brothers, Limited, "1880-1930: 
Jubilee History. . 

Bohr, James Scott Prize of the “Royal. So- 
ciety of Edinburgh Presented to Niels-. 


Bragg, Franklin Institute Medal Day 
Address Delivered by Sir William 
Henry—... 


British Associ ation ‘of University ‘Teachers. 

British Institute of Metals to Meet in 
America in 1932. 

Building at Princeton ‘University, Dedica- 
tion of the Chemistry—. W. Foster. 

Bureau of Standards, Current and Metal- 
lurgical Research at the—. H. S. 
RAWDON.. Cp Ra re eee 


Canadian National Research Laboratories. 

EPP rere eee 

Centenary Celebration, 1931, Faraday—. 

Centennial Celebration of the Chemische 
ComtralBiatt, Tea. 6... oc scesiccs es 

Cesium, and Oxygen, Electrochemical 
Interactions of Tungsten, Thorium, — 
Chandler Lecture, 1929. I. LANG- 
MUIR. 

Chandler Lecture, 1929. " Electrochemical 
Interactions ‘of Tungsten, Thorium, 
Cesium, and ipa I. LANGMUIR.. 

Chandler Medal. 


Chemical Education, Proposed Studies 
in—. EDbpIT....... 

Chemical i. Recent ‘Developments 
in—. Terre 

Chemical Pl di at Cornell University, 
Degree of — 


Chemical Engineers ‘at N. c. “State College, 
Training —. E. RANDOLPH. . 

Chemical Industries Association of Japan, 
TRO. oes sevencs 


DECEMBER, 





1930 


2196 


2733 
1705 
2733 

‘934 
2196 


480 
934 


3000 


2197 
2196 
1705 
2197 


480 


1961 
2197 
2509 
1961 

466 


467 
934 
3000 
2197 


467 


2197 
2197 

934 
2508 
2196 
1705 

467 
2510 




















VoL. 7, No. 12 





Chemical Markets Medal. 

Chemical Research at Teddington, “En- 
OS EPSP TE Ce Cee re eee 

Chemische Centralblatt, The Centennial 
Celebration of the—... 

Chemistry in oe Museum of Science and 
Industry. EHRENFELD. 

Chemistry in ihe New “Ency clopaedia 
po ay. Ae ae aa 


Chicago, The Spirit of the University 
of—Presidential Address. R. M 
HUTCHINS. . 

Chilean Nitrate of Soda. Nitrogen Research 
Award, The—.. 

Cincinnati Meeting of the American Chem- 
ical Society, Program of the—. ANON. 


Colleges, Sixteenth Annual Meeting of the 
Association of American—. 

Columbia University, Weights and Meas- 
ures Library Presented to—. 

Commission on the Reform of the Nomen- 
clature of Organic maneecieiie A..F 
HOLLEMAN. e . Sarees 

Committee, Iron. Alioys—.. 3 

Congress, Second Scientific— — Mexico.. 

Contest, High-School Essay—........... 

Contest, Pacific Coast Chemistry—...... 

Contest, Sacramento Section, A. C. S., 
Eighth Annual esi Chem- 
RBs cannes ke ees 

Contest - for High-School ’ Chemistry 
Teams, Oregon Section, A. C. 5&., 
Second Annual ome Stateiers 

Converse Memorial Laboratory, The—. 
J. B. CONANT 

Cornell University, ‘Degree ‘of Chemie: ul 
Engineer at— 

Cornell University, Dr. “Georg. Hev esy, 
George Fisher Baker Non-Resident 
Lecturer in Chemistry at—.... 

Curie, In Honor of Mme.—... 

Curie, Marie—Radium Institute, ‘Warsaw. 

Curriculum Revision at the University of 
Wisconsin. . 


Curtius, Theodor— ‘Memorial Celebration 
of the Heidelberger Chemischen 
A Sire eter ye were 


Davy Medal, The—: Gilbert N. Lewis... 

Dedication—Charles James Hall, Univer- 
sity of New Hampshire. A. P. Skooc. 

Dedication of the Chemistry Building at 
Princeton University. W. Foster. 

Dedication of the George Herbert Jones 
er at the University of 
Chicago... 

Degree of Phen Engineer at ‘Cornell 
University. . 

Dow, — Medal Awarded to Dr. Her- 
bert—.. 


Eastman, American Institute of Chemists’ 
1930 Medal Award to George— 
Education, New York University School 


of—.. 

Education, Proposed ‘Studies’ in ‘Chemi- 
cal—. EbIT.. 

Education, ee Developments in Chem- 


ical—. M. SMITH....... ° 
EpDvUCATION, Tan JOURNAL OF CHuEMIcAL—. 
Education Association Exhibit, National—. 
Einstein’s Address at the University of 

Nottingham, Professor—... 
Electrochemical Society, Contributions to 

Aviation Feature seueee of—. Edi- 

torial Staff Report... 


“Encyclopaedia Brit annica,’ ‘bia 
in the New—. ANON. is 

England, Chemical Research at T edding- 
Wy io cba Sweets bo bus bee > ha 5 


Essay Contest, High- School—. AeA 

Essay Contest of the American Associa- 
tion for the Advancement of Science. 

Essay Prizes for 1929-1930, The Theodore 

H. Swann Chemistry—.. 


SUBJECT INDEX—ABSTRACTS 


467 
2197 
3000 


1202 


2733 
699 
2510 


2196 


3000 
699 
934 


466 


699 
1705 


2509 


2196 

934 
1425 
2196 
1426 

934 
2197 


202 
3000 


3000 
1961 


2509 
2509 








Ethics of the American Association of 
University Professors, Report of the 
Committee on—.. 

Exhibit, National Education Association 

Exposition of Chemical Industries, Thir- 
teenth—.........0.. theeresinxeunns 

Fajans, Kasimir Holder of the George 
Fishet Baker Non-Resident Lecture- 
ship in Chemistry at Cornell Univer 
sity, 1930 

Faraday Centenary Celebration, 1931 

Faraday Medal, The—.. 

Federal Acts ' Concerning 
Antecedents of the—... 


Education, 


Federal Relations to Education. ‘ 
Federal Survey of Teachers. U. - Dept. 
of the Interior. Lane 
Geneva, The World: 


Federation at 
WV. C. RYAN, JR.. 
Fellowship, J. T. Baker Chemical Com- 
pany Analytical Chemistry 
Fellowship Awards for 1930, 
eim—. err ie 
Fellowship Donors at ‘The Johns Hopkins 
University, Conference of—......... 
Fellowships of Mellon Institute during 
1929-1930, Industrial—....... 
Fertilizer Research in the United Sti ites 
and Europe, Survey of Present Status 
of Nitrogen ae Ag : 
Franklin Institute, Awards of the—...... 
Franklin Institute Medal Day Address 
Delivered adi Sir William Henry 
ee wt Oe a eae sere 
Franklin Medal.. 
French Society ‘to. 
Birthplace. . eile ehee s 
Freudenberg, Professor. Karl Johann —, 
Appointed Carl Schurz Memorial 
Professor at the University of Wis- 
consin 
Fund, T heodore William | Richards Medal— 


Guggen- 


"Preserve Pasteur’s 


George Washington University, Inde- 
pendent Study Plan at the—........ 
Gibbs Medal, Willard—.............. ig 
Gibbs Medal for 1930, The Willard—.... 
CSIR RIS 6 6 0 oss coe cue eae cians 
Guggenheim Fellowship Awards for 1930. . 


Nobel Prizeman. 


Harden, Dr. Arthur—: 
Plaque, een 


Harrison Memorial 
Medal and— 
Harvard Che mical Laboratory See The 
Converse Memorial nannies J. 
B. CONANT.. nies 
Health, Nz ational Institute of "Public 
Heidelberger Chemischen Gesellschaft, 
Theodor Curtius Memorial Celebra- 
Clem OF CR. cc cc cece 
Hevesy, Dr. Georg—, George Fisher Baker 
Non-Resident Lecturer in eer 


at Cornell University. See 
High-School Chemistry Contest, Sacra- 
mento Section, A. C. sie Eighth 
Annual— aeatinal 
High-School Cc hemistry “Tez ams, ‘Oregon 
Section, A. . S., Second Annual 
COMIGRE Cen ccivncvuses coecceee ° 
High-School Essay Contest.............. 
History of Science Society, The—........ 


Holmes Annual Scholarship in eaeanaiaie 
The Mary E.—.. Fa ae ap 
Hopkins, Sir Frederick Gowl: and. : Nobel 
Prizeman. peace ech 


Illiteracy, The Advisory Committee on 
National—. E. Event. : axes 

India’s Chemical Society’s Journal. 

Industrial ree of Mellon Institute 


during 1929-19 : 
Industries, Maarcsaxh. Exposition of 

Chemical— Sehineaes 
Institute for Advanced Study. ee esdend 


2196 
934 


2999 


699 
2197 
934 
2999 
2999 


2196 
201 
480 

1705 

3000 

1705 


2196 
2197 


2197 
1705 
1961 


1961 
1705 


2196 
1705 

934 
3000 
1705 

699 
1705 
2509 
3000 


3000 


2733 


2197 


2197 
1961 
2197 
2509 


699 
700 
2510 
1705 


2999 
1961 
































































ees. 
eS ol 


3090 


Institute of Metals, Southampton Meeting 
of the—. 

Institute of Metals, ‘The’ Twentieth May 
Lecture to the— 

Institute of Metals to “Meet i in America in 
1932, British—. 

Institute’ of Physical and Chemical Re- 
search, Madrid, Spain.............. 

Intellectual Codéperation, Inter-American 
Institute of—.. Rey aa 

Intellectual Codperation, "International 

. Committee of—, Geneva, Switzerland. 

Intellectual Codéperation, League of Na- 
tions Committee on—............... 

Inter-American Institute of Intellectual 
Coéperation. . eink bis eh sie aoe 

International Committee of Intellectual 
Coédperation, Geneva, Switzerland. 

International Union of Pure and Applied 
Chemistry. . ire 

Iowa Honors Professor Elbert W. ‘Rock- 
wood, University of —. 

Iowa State College, Report. of Te: aching 
Load Survey of the hpewneeiied Di- 
WO 5ic0s50. PSST ES IR 

Iron Alloys Committee........... 

Japan, The Chemical peaengine Associa- 
tion of — 

James Hall, ’Charles- — Dedication, 
University of New Hampshire, A; 
Gaon POPE UT TOT Tee ETT ee 

John J. Carty Medal and Award for the 
Advancement of Science........... 

Johns Hopkins University, Conference of 
Fellowship Donors at The—........ 

Jones Laboratory, The George Herbert—. 

Jones Laboratory at the University of 


Chicago, Dedication of the George 
Herbert—..... 
JOURNAL oF C HEMICAL EDUCATION, ‘THr—. 
Laboratories, Canadian National Re- 
search—.. yer rere 
Laboratory, Purdue University’s "New 


Chemical—. M. G. MELLON. ae 
Laboratory, The George Herbert Jones —, 
League of Nations Committee on Intellect- 

ual ene ; ; 
Levy Medal.. 

Lewis, Award of Society 

Sciences to G. N.— an 
Lewis, Gilbert N., The Dz ivy y Med: ee 
Library of Mellon Institute of Industrial 

Research, The—. L. HEATON....... 
Library Presented to Columbia University, 

Weights and Measures ; 
Liebig Room, Bad Salzhz uusen, 

Germany.. 

Loan Fund of the Massachusetts Institute 
of Technology, The— 
Longstaff Medal and Harrison Memorial 

Plaque. es 
l'Union Internationale de la “Chimie Pure 

et ns, | La Dixiéme Conférence 

de—...... A . RE eae 


“of Arts and 


“Hesse, 


Massachusetts Institute of bebvespeepenish 
The Loan Fund of the—.. 
Measurements. W. BLocK. 
Medal, Chandler—. 
Medal, Chemical Markets- 
Medal, Franklin—.... 
Medal, Grasselli—. . 
Medal, Levy — : 
Medal, Meichett—. 
of Fuel, England 
Medal, Roozeboom- 
Medal, The Albert— 
Medal, The Faraday 
Medal, The Perkin 
Medal, Thomas Jefferson- 


“Award by Institute 


-and Jesse W. 


Lazear Medal of the United States 
Government. 


Medal, Willard Gibbs—........ 


JOURNAL OF CHEMICAL EDUCATION 


2509 
2509 
1961 
3000 
3000 
2509 
2733 
3000 
2509 
2733 
1961 


2509 
699 


2510 


934 
3000 
3000 
1425 


699 
1426 
934 


202 
1425 


2733 
1705 


2197 
699 


3000 
2733 
2510 
2509 
1705 


1961 


DECEMBER, 


Medal and Award for the Advancement of 


Science, John J. Carty—..... 
Medal and Harrison Memorial "Plaque, 
Longstaff — 
Medal Award, Messel—. a aac beanie dias nv rie 


Medal Award, Priestley—.. 

Medal Award Address, The Perkin— 

Medal Award to George Eastman, Amer- 
ican Institute of Chemists’ 1930—.. . 

Medal Awarded to Dr. Herbert co 
Perkin . 

Medal for 1930, The Will: ard Gibbs—. : re 

Medal Fund, Theodore William Rich- 


ards—... 

Medical School, ‘One Hundred Sixty-Fifth 
Anniversary of the University of 
IS, og oo ckccceascccnesss 

Melchett Medal Award by Institute of 
Fuel, England.. 

Mellon Institute during 1929- 1930, Indus- 
trial Fellowships of —.... 

Mellon Institute of Industrial "Research, 
The Library of—. L. HEATON. 

Mercury, Prize Offered for New r Applica. a- 
tions of —.. 

Messel Medal Award.. 

Metallurgical Research. at the Bureau of 


Standards, Current and— HK. &. 
RAWDON. 
Metals, British Institute of —to Meet in 
4. ree 
Metric System into the United States, 


The Practical Difficulties of Intro- 
ducing the International—. W. E. 
BULLOCK. eoee 
Mexico, Second Scientific Congress — —. 6... 
Motion Pictures from a Parent’s View- 
point, The Economic Aspect of Visual 
Education by—. W. P. CHAPMAN... 
Museum of Science and Industry, Chem- 
istry in the—. L. EHRENFELD...... 
Museum of the Peaceful Arts............ 


National Academy of Sciences. . 

National Education Association Exhibit. 

National Institute of Public Health 

National Research Council Appointments 
for 1930-1931... 

Nation’s Tribute to Men of Science, res 

New Hampshire, University of—. Dedi- 
cation: Charles James Hall. A. P. 
REPO rr rer eee 

New York University School of Education. 

Nitrate of Soda Nitrogen Research Award, 
The Chilean—., 

Nitrogen Fertilizer ‘Research in the United 
States and E — soaahied of Present 
Status of — 

Nitrogen Research. Award, ‘The Chilean 
Nitrate of Soda—. »s 

Nobel Prizeman, Dr. Arthur Harden—.. 

Nobel Prizeman, Sir Frederick Gowlz and 
Hopkins— 

Nomenclature of " Organic _ Chemistry, 
Commission of the Reform of the— 
A. F. HOLLEMAN.. 

Organic Chemistry, Commission ‘on the 

eform of the Nomenclature of— 
A. F. HOLLEMAN.. : Spears © 

Organic Symposium at Princeton. eabe swim ae 

Oxygen, Electrochemical Interactions of 
Tungsten, Thorium, Cesium, and— 


— a 1929. I. Lanec- 
MUIR. : Ace 
Paal, The Seventieth Mthiay ll = 
Ca rl— Pa 
Pacific Coast. Chemistry Contest... 65.2: 
Pacific Science Congress, The Fifth—at 
—. and Vancouver, British 
Colu 
Pasteur’s mRirthipiace, French. ‘Society to 
Preserve—.. 


Perkin, Jr., Robert ‘Robinson | Succeeds. 


Perkin Medal, The—..,.. .703 





3000 
2509 
1705 
3000 
2197 
2509 
467 
1961 


1960 
2197 
2509 


2197 
3000 


2196 
934 
3000 
2196 
467 
934 
934 


934 


2196 


934 
699 


699 
699 


699 
698 


2197 


2733 
2197 
2509 
1961 
699 
934 

















Vot. 7, No. 12 





SUsbjyECT 


Perkin Medal Award Address, The— 
hea Medal Awarded to Dr. Herbert 
ow. 
enka Honors’ Professor ‘Silverman, 
University of — re fe ee 
Plaque, Longstaff Medal ‘and Harrison 
Memorial—.. AOE fe 
dae Celebration in Honor of the 
25th Anniversary of the Doctorate of 
Professor Dr. I 
Porues Science Mouthiy $10, 000 Annual 


mee... Medal Award.. 

Princeton University, Dedication | of the 
Chemistry Building at—. W. Foster. 

Prize, Popular Science Monthly $10,000 


Annual—.. 

Prize Offered for New ‘Applications of 
Mercury. 

Progressive Ch emistry. Al Se eee 

Purdue University’s New Chemical Labo- 
ratory. M. G. MELLON.......... es 


Radium Institute, Marie Curie—Warsaw 

Rayleigh Collection at the Science Museum. 

Reform of the Nomenclature of Organic 
Chemistry, Commission on the—. 
A. F. HOLLEMAN.. 

Report of the Committee ‘on "Education 
of the American Institute of Chemists, 
Preliminary —. . 

Report of the Committee on ‘Ethics of the 
American Association of University 


Professors. . 

Research, A Demonstration of Confidence 
in—. R.S. McBRIDE.. 

Research, Chemical—at Teddington, ‘En- 
gland (REIS PE A aie eee Pipes 

Research, Institute of Physical and Chem- 
ical—, Madrid, Spain.............. 


Research at the Bureau of Sand = 
Current and Metallurgical—. 
RAWDON. 

Research Award, “The Chilean Nitrate of 
Soda Nitrogen—. . 

Research Foundation to E xploit All Salable 
Scientific Developments of Staff of 
University of Wisconsin............. 

Research in the United States and Europe, 
Survey of Present Status of Nitrogen 
Fertilizer—..... 

Research Information Service in Field of 
Secondary and Higher Education 
Organized by the American Associa- 
tion of University Women. . 

Research Laboratories, Canadian ~ ‘Na- 
tional—.. 

Research Laboratory. of the Aluminum 
Company of America, New 

Richards Medal Fund, Theodore William—. 

Robinson Succeeds Perkin, Jr., Robert—. 

Rockwood, University of Iowa Honors 
Professor Elbert W.- Ee Cee 

Roozeboom Medal.. ; 

—— many, Annivers: ary Meeting of 


am, Society ‘of Edinburgh. . 


Scholarship in Chemistry, The Mary E. 
Holmes Annual ‘ 
cee bs Education, New York Univer- 


sit 
Schurz Seemental Professor at the Univer- 

sity of Wisconsin, Professor Karl 

peane Freudenberg Appcinted 
arl— 
Science, A Nation’s Tribute to Men of — 
Science, American Association for the 

Advancement of — 

Rack Warnes 02, 1202, 1961, 2509, 2733, 
Scientific Congress, Second —Mexico..... 
Scott Prize of the Royal Society of Edin- 

burgh Presented to Niels Bohr, 


INDEX—ABSTRACTS 


1202 
2509 
1961 


1705 


1425 


2196 
2732 
3000 
3000 
467 
934 


3000 


2196 


1961 
467 


3000 
2197 


Silverman, University of Pittsburgh 
Honors Professor—. . amenaaete 
Smith, Memorial Service for Edgar 
Fahs—. The Provost of the Univer- 
sity of Pennsylvania Presiding. W. B. 
IRVINE... , 
Spirit of the University ‘of Chicago, T ‘he. —, 
Presidential Address. R.M.HvuTCHINS. 

“Statistical Theories and Methods Ap- 
plicable to the Economic Control of 
Quality in Manufactured Products” 
at the Stevens Institute of Tech- 
nology, Course in—.... 

Stevens Institute of Technology, Course i in 
“Statistical Theories and Methods Ap- 
plicable to the Economic Control of 
Quality in Rn Products” 
at the—..... 

Studies in Chemical | "Education, ” Pro- 
Pt Fa vaso esleaee cac0.45.0 

Study Plan at the George Washington 
University, Independent—. . 

Swann Chemistry Essay Prizes for 1929- 
1930, The Theodore H.—........... 

Symposium at Princeton, Organic—..... 

Synthetic oe of the re 3 The—. 
J. F. THORPE. ~ ae 


Teachers, British Association of Uni- 


versity—.. 

Teachers to Commute by Air for Extension 
Courses. . 

Teaching Load ‘Survey ‘of the Engineering 

: Division, Report of—. Iowa State 
EER er Rene 


Thorium, Cesium, and Oxygen, Electro- 
chemical Interactions of Tungsten,—. 
Chandler nian 1929. I. LaANnc- 
MUIR. 

Thomas Jefferson. Medal and ‘Jesse. Ww. 
Lazear Medal of the United States 


Government. ‘ cs 
Training Chemical ‘Engineers at N. c. 
State College. E. RANDOLPH. 


Tungsten, Thorium, Tae and Oxygen, 
Electrochemical Interactions of—. 
Chandler Lecture, 1929. I. LANc- 
MUIR. Py errr ue eer 


University of Chicago, Dedication of the 
George Herbert Jones Laboratory at 
the— 

University of Chicago, The Spirit of ‘the— —, 
Presidential Address. R. M. Hutcu- 

University of Iowa Honors Professor EI- 
HieSG. Wi. ROQGMWOM, co iiccicccevcccues 

University ‘of Mississippi. . 

University of New Hampshire, Dedica- 
tion: Charles James Hall—. P. 
BQO ccc 7 

University of Nottingham, " Professor 
Einstein’s Address at the—......... 

University of Pennsylvania, The Provost 
of the—. Presiding. Memorial Ser- 
vice for Edgar Fahs Smith. W. B 
PRUE caterccodhecundadedenesit ed 

University of Pennsylvania Medical 
School, One Hundred Sixty-Fifth Anni- 
GOCE CF CN ices ccrcpworceee 

University of + espana Honors Professor 

Silverma 

University of Wisconsin, Curriculum "Re- 
vision at the— 

University of Wisconsin, Professor ‘Karl 
Johann Freudenberg Appointed Carl 
Schurz Memorial Professor at the—. 

University of Wisconsin, Research Founda- 
tion to Exploit All Salable Scientific 
Developments of Staff of—......... 





Visual Education by Motion Pictures from 
a Parent’s Viewpoint, The Economic 
Aspect of —. P. CRAPMAR..24..0 





3091 
1961 


699 
1202 


2509 


2509 
2733 


2509 


2197 
2509 
467 


2197 


699 
1202 
1961 
2196 

934 
2197 


699 


3000 
1961 
2196 


1961 


3000 




























































3092 


Weights and Measures Library Presented 


to Columbia University............. 733 
Weinberg, The Seventieth Birthday of 
A. v.—on August 11, 1930. 2733 


Weinberg, The Seventieth Birthd: ay "of 

Der. A. ¥. 2733 
Wisconsin, Professor Karl ‘Johann Freuden- 

berg Appointed Carl Schurz Memori il 


Professor at the University of —..... 1961 
Women’s Clubs, General Federation of 
and American Chemical Society Co- 
operated in Educational Movement... 2510 
=, Federation at Geneva, The—. 
i. C.ReaN, IR... ieeescne Se 
World’ s Fair at Chicago, The —. M. 
HOLLAND..... sere rissa sce, 


Foreign Chemical and Educational Conditions 


Department of 


Agricultural Chemistry, 
P.O. 


University of the Philippines. 


SR ae iis nice ao cara 934 
Cambridge University—See Great Britain’s 
Foremost Physical Laboratory...... 2510 
Chemical Research, A State E xperiment 
ees er ite 3001 
Chemical ‘Soc iety, “London, International 
Problems of the— 1961 
Chemical Society, Presidential Address to 
the—. J. F. THorPe. 1961 
Chemistry in the Stiittgart “Technic: al 
og One Hundred Years of—. 
. SAUER... Sane atire re 700 
Department of Agricultural Chemistry. 
U tsa of the ianesisiatien F. O. 
SANTOS.. ; Tree 934 
Education in Yorkshire, Technical—.. . 467 
England—See Great Britain’s Foremost 
Physical Laboratory. . coee 6ER0 
Technical Education in Yorkshire. ee 467 
England, Chemical Industry in—. R. 
McHArrie.. 2510 
England, Research in—See A State Experi- 
ment in Chemical Research..... 3001 
Exhibition Commissioners and Their 
Work, The 1851—. F.G. Octrviz... 2198 
France, The Public Library System of —. 2733 
German Education, The Newer Aspects 
of—. M.H. JAMES............ 3000 
Germany—See The Heidelberg Chemical 
Laboratory for University Instruction 
in the Last Hundred Years... . 510 


One Hundred Years of Chemistry int the 
Stiittgart Technical College. 700 
ay from 1920-27, Research Work 


= 2197 
Cenk Britain’s Foremost Phy sical Labora- 

tory. ee Sear 
Heidelberg Chemical Laboratory for 

University Instruction in the Last 

Hundred dana The—. A. BERNTH- 

SEN. ; ere re ear, 
Indian E duc ation, Report on—.......... 2733 
Industry in England, Chemic:z al—. IR. 

McHarrie. 2510 
International Problems of the Chemical 

Society, London. : ; 1961 
Library System of France, The Public—.. 2733 
Philippines, Chemistry in the—See Depart- 

ment of Agricultural peaneeniee F. 

2 Serre tr 934 
Porto Rico, Vocational E ducation in—... 3000 
Research Work in Germany from 1920- 

rr ee 
Science Teachers, The Training of—, 

er ee ere 1426 


JOURNAL OF CHEMICAL EDUCATION 


Stiittgart Technical College, One Hundred 
Years of Chemistry in the—. E. 
BAM. ss sass pean sees eee a aee 


Teachers, Here and Abroad, The beeen: 
of Science—...... , 
Technical Education in Yorkshire. 


Training of Science Teachers, The— 
PAE RI BN os ooo. ace psn a iecersin:s 

Vocational Education in Porto Rico...... 

General 

Americans Be Scientists, Can—? Our 
Contributions to Physical Science. 
TS RIN SIs: 4: eg Rid dso up SN elerey As 4 48 

Bibliochresis: The Pilot Research. 
WwW. HAMOR AND L. W. Bass.. - 

Biology, Physical Chemistry in ie Science 
of—. F. G. DonNAN. ane 

Biology, Some apres of Human—. G. 
1. PARKER.. Tere Cr eee eT 


Cancer as a Public Health Problem. J. C 
BLOODGOOD. 
Causal ae ig ‘The Organic ‘World and 
the—. . WARREN. . 
Changes pie — i A T. FLYNN... 
Chemical Product Differs Economically, 
How the—. L. W. Bass...... 
Chemical Warfare, The Reaction of. Amer- 
ican Public Opinion to—. E. 
CROCKETT.... * 
oa Catching ‘Up ‘with—. TT. L. 
Da pial ee 
Clean, What ‘It Costs to Keep—. R. 
MILLAR.. Aree 
Commerce of ‘Chemistry, “The—. SA. B 
"TAYLOR ccc ees : . .2199, 


Disarmament, Dr. Herbert Levinstein 
Oe Ci vicecccieccsicncerdes 


Economic Importance, Industrial Progress 
Made through Research and Its—. 
W. R. WHITNEY. 

Economic Trend in the Chemical Industry. 
IT 


Dow.. 
Education, Industrial Research and—. 
WwW. TAMOR. ‘menue 


Energy, Sub- Atomic—. Epir. 
Energy by Rubber, Transformation es 
I. WILLIAMs. ; 
Evolution, Organic—. “Tts “Problems ‘and 
Perplexities. A. Hrpiicka. 
Expert, Reminiscences of an—. 
MANN. : asa 


HT LerFr- 


Fellowships Supported by Industry, Re- 

search ee | and—. C. J. 
WEstT AND C. HULL. rar 

Health Problem, Cancer as a Public—. 
J. C. BLoopcoop. ae me 

Industrial Chemical Research, The Peda- 
gogue and—.. 

Industrial Progress | “Made ‘through "Re- 
search and Its Economic Importance. 
W. R. WHITNEY... 

Industrial Research, Organization res 
i Ae ee Pere ee oe eee 

Industrial Research, The World-Wide 
Influence of—. E.R. WEIDLEIN.... 

Industrial Research and Education. W. A. 
HAMOoR. 

Industry, Economic ‘Trend in ‘the Chem- 
ical—. Dow. : 

ine, Migration of Chemical—. iol W. 

‘W. A. 


NO. 
Sensmnatanana ‘Chemical Statistics. 


4: ee 





DECEMBER, 1930 


700 
1426 
467 
1426 - 


3000 


2733 


2199 
202 
1706 


1426 


1426 
935 


2734 


700 
1961 
467 
2988 


1202 
1202 


2199 
2734 


935 
1427 
2734 


1962 


1202 
2198 

700 
2199 
1202 

















Vou. 7, No. 12 | 


Levinstein, Dr. Herbert—on Chemical 
No incecs suctenseeaiue 

Library on a Subdividing - aria * 
inding Influence of a- 


CUSHING.. neous 
Life, Science and ‘the ‘Span pS ee “Dp, Ss. 
PEMNER o a alwacs cctv naceeee ae a pics 
Matter, Melioration by-~. W. R. Wnuirt- 


Melioration by Matter. W. R. WHITNEY. 
Meteorites, The Age of—. F. eee 


D. Urry, AND W. KOECK.........+ 
Migration of Chemical  eeeey- Ee Ww. 
CUNO.. ecoceeees coercccce 
Nothing New under the Sun. EDbDIT..... 


Observation, An Example of the Use of—. 
W. R. Wuitney.. secenaene bes 

Organic Chemistry—See ” ‘Big Changes 
Ah 


SR Se ERS 
Organic Evolution: Its Problems and 
Perplexities. A. HRDLICKA.......... 
Organic World and the Causal Principle, 
The—. F.C. WARREN ic ccccs cs ccs 


Pedagogue and Industrial Chemical Re- 
search, The— 

Periodicals, A Suggestion ‘for a Method of 
Quoting—. M. SPETER.. 

Physical Chemistry in the Science ‘of Biol- 
ogy. F.G. DONNAN.. 

Physical World, Some Recent Changes in 
Our Attitude toward the—. V. 
KARAPETOFF. 

Pools, Sanitary Control of Swimming—. 

. SMITH. 

Profession, The Binding ‘Influence of ‘a 
Library on a Subdividing—. 
CUSHING.. 

Public Health ‘Problem, “Cancer, as. — 
J. C. BLoopGQoD................... 

Publication of Papers from Research Insti- 
tutions, The—. C. E. K. MEEs. 

Publications, Superfluous—. P. D. Foote. 


Quoting Periodicals, A Suggestion for a 
Method of—. M. SPETER.......... 


Research, Encouragement of University—. 
Research, Importance of Chemical—. 
Research, Organization of Industriz a 
E. B. BENGER. 
Research, The Influence of Technic on— 
A. FREETH.. 
Research, The Pedagogue and Industrial 
Chemical—.. 

Research, The World-Wide Influence of 
Industrial—. R. WEIDLEIN... 
Research and Education, Industrial—. 

A. Hamor. : 

Research and Its Economic Importance, 
Industrial Progress Made through—. 
W. R. WHITNEY.. 

Research Institutions, The Publication of 
Papers from—. C. E. K. MEEs..... 

Research Scholarships and Fellowships 
Supported by Industry. J. West 
AND C. HULL.. 

Rubber, Transformation of. Ei nergy by- — 
I, WILLIAMs.... ‘ 

Rubber in er The Swelling of Vul- 


qemned—. J. RR. SCOTT ics ccc ccees 
sae Control of Swimming Pools. M. 
E. SMITH. 
Scholarships and Fellowships Supported ‘by 
Industry, Research—. C. J. West 


AND C. HULL. 3 
Science, Opportunities eS ‘B. 's. Hop- 

KINS. er FOE 
Sones and the Span of Life. T. S. Harp- 
II Sc aiatin on wl daveis weal eaters 
Sateen. of Biology, Physical Chenery in 
the—. F. G. DoNNAN...... 





700 
3001 
1427 
1427 
1705 
2198 
2734 


202 
935 
1427 
1426 


1962 


1962 
202 


1426 


700 


700 
1426 
700 
935 
1962 


1705 
1426 


2198 
2199 
1962 

700 
2199 


1202 
700 


2734 
935 


935 


700 


2734 


1961 


3001 
202 








































SUBJECT INDEX—THE LIBRARY 


Scientists, Can Americans Be—? Our 
Contributions to Physical Science. J. 
MAYER. ere 

Statistics, International "Chemical—. WwW. 
A. DyEs. ea 

Statistics on Chemical Indusiry—See How 
the Chemical Product Differs Eco- 
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Acetic Saas Rageeante with—. E. 
AD .. 6,1803 
Acetic Acid from “Methyl Alcohol—See 
Squeeze Chemicals from Gas Under 
BIG PYGIINES...ccceccccecccccesss @SGRF 
Acetone Dicarboxylic Acid—See New 
Baking Powder Leaves No Residue. 17, 1405 
New Baking Powder Leaves No 
Traces in Bread. . 1%, 669 
Acetylene as Auto Fuel. 7, 1169 
Acid Test, Morning G lory Petals for- — 7, 1172 
Adsorption. R. B. WaAILEsS..... 6, 1802 
Agricultural Wastes—See Fortunes Far- 
mers Throw Away. E. E. FREE.. 7, 1169 
Agriculture, Gas tnduatey isc Product 
Aids—.. ¥, 1171 
Air. D.A. Latrp. 7, 444 


Air, Artificial—. Supports Life Better 





CO eS ee errors eee 7, 447 
Air, Silk from the—.. kceewenetecare Ge 
Air Analyzed, 7) iy ee mppen 2 
Air and Our Water, Revising Our—. 

H. N. RuSSEtv. 7, 1406 
Air for Planes and Subs, Makes Artificial 

— 7, 1169 
Air Is Not SoL ight... 6, 2272 
Aircraft, Beryllium tae. 7, 446 


Airships, Gas Is Stubborn ’ Prisoner 


Aboard— 6, 2029 
Atcohal--Sée Where America Gets Its 
MMs cores Cacaeewcne hes cane? eee 
Alcohol, a Frost, Colors Autumn 
eav 7, 1408 
Alcohol, Where Does the Bootlegger ‘Get 
His—?. 7, 1407 
Alcohol from Wi ‘ater "Gas—See Squeeze 
Chemicals from Gas Under a 
Pressure. . 6, 2027 
Alcohol from Watermelons.. ; 7, 898 
Alcohol Injection Tested as New Anes- 
thetic. . 6, 2267 
Alcohols, Simple ‘Test _Distinguishes 
Wood and Denatured—.. cevces QSeee 
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Allergy—See Eggs, Beans, and Milk 
Cause Strange Ailments........... 
or; Cobalt-Chromium-T: conapalbent 
New Uses for Stellite. . é 
Alloy, Ford Adopts New—............. 
Alloy, New Heat-Resistant—. 


Alloy Maintains Constant _ ‘Voltage, 
Spark-Plug—........ 

Alloys—See Man-Made My stery Metals. 
J. DRAPER.. 

Alloys—A New Basis of Wealth. A. M. 
a eee ; ees 

Allyl Thiocarbamide—See Minute Im- 





purity Explains Riddle of Photo- 
graphic Film. 

Alpha Rays—See Tracks of Invisible 
Rays Seen in Magic Glass....... 

Aluminum—See Gas and Holder of Blimp 
Both Chemical Products........ 

Aluminum Best Reflector for “Sun- 
shine Lamps.” 

Aluminum Chloride 
Cheap—. 

PO anon Covers for Books 
Tropical Heat. Sateae 

Aluminum Dust for Intense Flame, 

Aluminum Dust Hotter than Gas, 
Flame from—.. 

—_* in Norway, ‘Tin ‘Cans M ade 
re) ie 

Aluminum Pt: ay ing ‘Cards. . 





‘Now "Available, 


‘Resist 


—— Replaces W: ood in " Office 
Chai 

PRI ‘Will Not Stain or “Tarnish, 
Hardened—. . 

Aluminum with Lime as Base for Paint, 
Coats—.. Sietoeaoe 


America’ s “Cleanest” Industry. . ; 

Ammonia—See Catalysis Reduces. Cost 
of Acid ; 

Ammonium " Sulfate—See 
Make Fertilizer. . 

Anemia, Hog-Stomz ach Extract Used. to 
Treat—. 

Anemia Remedy, Dried ‘Hog Stomach 
New, Cheaper—.. - 

Anesthetic, Alcohol Injection Tested as 
New—.. : 

Anesthetic Lessens "Fear ‘of ‘Operation, 


Two Gases 
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Anesthetic Takes 
geon’s Knife.. aighcww-acieie ei pchecus Ie 

Anesthetics, The New—.. 

Aniline Dye Now Used in Fight ¢ on Can- 


“Away ‘Fear of Sur- 


cer, Blue—.. 

Anthracite Chokes. Riv ers, "Vast “Supply 
of—.. 

Antiseptic, “Turn of Switch Makes 
Powerful— 


Arc-Welded Steel Motor Boats......... 
Arsenical Poisoning. . 
Artificial Air for 
Makes—..... ek 
Asphalt Emulsions Find Uses. .. 
Aspirin—See Chemical Baths Valueless 
in Preserving Flowers..... ak 
Atom Talk, Did You Ever Hear an-—?.. 
Atoms, Powerful mer: Tube to Bombard 
the—.... 
Atoms, Thumping— ilesia ate. 
Atoms Noise Heard on Radio. 
Automatic Chemist Saves Work in Lab- 


Pl: lanes ; and Subs, 


orator 
Automobile—See Research Made Your 
Motor Car.... “ 
What Goes into Your Car! ... 
Autumn Leaves, Alcohol, Not Frost, 
Colors—. 


Aviation—See October, ‘1929, issue of The 
Scientific American. 

Award, Announcing a $10,000 Annual 

Award, Prize—See Finds Protons Play 
Dual Réle; Wins Prize.. 

Award mee $1 0, 000 Prize, The Men Who 


jill—. 
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Bacteria May Supply Chemicals........ 

ae —n Leaves No Residue, 

Rebiee "‘taahae Leaves No Traces in 
eee Ee Oe Ie ee 

Bandaging with Silver. . 

Bank Notes, Detects Counterfeits in 
Ashes of—.. 

Bank Notes Coated with Tin Will ‘Not 
gl.) ee 

Beans, and Milk Cause Strange Ail- 
ments, Eggs,— 

Bentonite—See Strange Mineral Pro- 
duces Useful “‘Offspring’ 

Beryl—See Gems Fourteen Feet ae - 

Beryllium for Aircraft. . “er .s 

Beryllium Planes, Next:—?. 

Black Fence Post Turns White Every 
Night. Bar. 

Blasting Coal “without Explosives. F. 
H. KNEELAND. nee 

Bleaching Flour, Enzyme i Re ee 

Bleaching Ivory —See Home Workship 
Chemistry 

Blimp Both C tices Products, Gas and 
Holder of—.. : 

Boats, Arc- Welded Steel Motor—.. 

Bootleg Liquor Runs Motor with Fuel 
Vaporizer. . 

Booze, Where ‘America Gets io err 

Borate Mineral Is Finding Commercial 
Use, New—. . 

Boy Chemists Did, ‘What—.. ; ee ie 

Brass and Bronze, How to Test—. W. 
H. HAMMOND.. siete 

Bronze, How to Test Brass ‘and—. Ww. 
H. HAMMOND.. 

Brucite—See Rich Deposit of Rare Ore 
Found in Nevada. . 

Bulbs Clean Themselves, New Electric 

- Lamp—. 
7. Cleaners—See Short-Cuts for the 
Young Chemist 
Butyl Alcohol—See Bacteria s May Supply 
Chemicals. . ; 


Cables—See Threads That Swing 350,- 


000 Tons. F. TISDALB............ 
Calcium Sulfate Deposits from Pipes, 
Removing—.. 
Camera—See Brains of Silver—Eyes of 
Glass. . 5 
Canal Paintings Saved from. Ruin. G. 
. Down, JR.. 
Cancer, Blue Aniline Dye Now Used i in 
Fight on—. 


Car Makes Its Own Gas, CS Sg ee 

Carbon Dioxide Gas Used to Fight 
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Carbon in Sun, Film Developed for 
Movie Finds— 

Carbon Monoxide—See Chemist Fights 
Deadly Gas.. “ 

Waltzing Mice Detect Poison Gas..... 

Carbon Monoxide, Chemical Muffler 

Removes—.. 
Carbon Monoxide Poisoning. . Drers tibivie ce ete 

Carburetor, Fuel 

Cardboard Articles, Finishing of—See 
Home Workshop Chemistry........ 

Cardox—See Blasting Coal without Ex- 
plosives. F.H.KNEELAND........ 

Catalysis Reduces Cost of Acid......... 

Cathode Rays Test Gems. . 

Cattie Thrive on Iron Rust Mixed in 
Feed.... 

Cells, Homemade " Ellectric—See "Home 
Workshop Chemistry. . 

Celluloid Cement, Simple Method for 
Making—.. 

Cement, Iron—See “Useful Ideas ‘for the 
CCREID cc eparats can bees * 

Cement, Simple Method for Making 
Celluloid—..... RRR Aar res 

Cement, Useful Blocteitalem 22... 6 ss05..« 
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Cement for Opaque Objects, Microscope— 
See Wrinkles, Recipes, and Formu- 
1a8..- 65% 

Centrifuge—See Cream- -Separator Princi- 
ple Widely Applied in Chem- 


Chemical Baths Valueless in Preserving 


Flowers. . en 
a Education—See- Seeking 
Chemical Kills. Weeds but Lets Little 

Trees Live. ' 

Chemical Tricks, Easy—._ sS BRowN. 
Chemicals in Oil-Field Brine May Prove 

Valuable. . 

Chemicals Injected ‘into Tree e Fireproof 

Lumber. 


Chemistry, Home ‘Workshop 
1800, 2023, 2025, 2967; 7, ‘172, 444, 
1170, 1405. 

Chemistry Helped “Graf | ey 
Record Flight. . 

Chemistry in Industry... 
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See A Modern Inferno............. 

Chestnut Trees—See Tannin Still in 
Chestnut Long After Tree Dies. . 

Chewing Gum Proves to Be Rubber, 
Russian—.. 

Chickens, Chemicals Do Not Fool— 

Chlorine Gas, Spectrum of—.. 

aa 2 Plating in Pictures, ‘The Art 
of — ; 

Cigarettes, Self- Lighting— 

Cigarettes Made “Fireproof,” Matches 


and— 
Citric Acid, ‘Novel Method for Mak- 


[EE SR a a es 
Citrus Fruits Reduce Decay Losses, 


Washes for—.. 
Cleveland Tragedy, Facts ‘about Poison 
asin—.. Ke 
Coal, Uninflammable Gas Used to 
Blast—.... ; 


Coal Underground, “Would Burn—.. anaes 
Coal without Explosives, reaogili 

F. H. KNEELAND.. 

Cobalt’ Chloride—See Home Workshop 
Chemistry. . 

Cobalt- Chromium- ‘Tungsten 
New Uses for Stellite. . 

“Coke Batteries,” Foresees Electric Heat 
from—. . was 

Coke Dust Fuel, A New—.. 
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Colloid ‘Chemistry, Everyday Wonders 
in—. . E. Fre 
Columbium—See hen. Metal Like Plati- 
num Found in Granite. : 
Columbium, Wanted: Uses os a 
Concrete Supersedes Usual Straw Cover- 
ing, New Method of Curing—..... . 
Concrete without Sand or Stone. . 
Condenser Flow Indicator—See Short- 
Cuts for the Young Chemist........ 
Conductor in One ooneant Insulator 


and—. era eats 
Constants, oppisical—See | Universal 
Yardsticks..... : ae 


Copper. “Tempered” — Fry 

Copper: A Lost Art, Hardening—?.. m4 

Cork Gage for Laboratory Workers..... 

Cornstalks, New Plastic Material from — 

Cornstalks Give Long Wear, en 
Made from—.... 
Corrosion—See Oil Electroplates | Sur- 
face Which It Lubricates...... 
Corrosiveness of Soils, Chemists Pre- 
determine Relative—.. 

Counterfeits in Ashes of ‘Banknotes, 
Detects—. . 

Cows Fed ‘Legume Hay ‘Give More 
Milk. . 
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Cream-Separator Principle Widely Ap- 

plied in Chemistry. . 7, 1171 
Crime Restores Auto Numbers, Chem- 

ical to Combat—.... 7, 1172 
Crucibles, New Material for—Outpoints 

WRORGOIIIIN 6 0.5.6 6.59.0: 7, 174 
Crystals—See Diamonds ‘and ‘Salt: Tiny 

a Built of Atoms. E. E. 

| RA ee ae er ree %, 171 
Cattiag’ , an Material with the Oxy- 

gen Lance.. 7 6, 2269 
Cyanogen Compounds—See- “Make a 

Chemical Nest of Serpents. E. 

BADE. : 7, 1172 
Cy. stine—See Human Hair Makes Chem- 

ical Important in Diet............. 7, 1173 
Datin’s Solution—See Turn of Switch 

Makes Powerful Antiseptic. . 7, 1404 
Dead Sea Contains Gold Worth Fifty 

Billions. 6, 2022 
Dead Sea To Yield Billions in Mineral 

TIN a oi 5. os 8a dn 0400 soondio'e se RA 6, 2028 
Dempster, Arthur Jeffrey—... 7,1171 
Desert May Furnish Dry Ice.. 7, 1409 
Diamonds, Burnt Toast Packed with 

Invisible—?.... 7, 897 
Diamonds and Salt: ‘Tiny Skyscrapers 

Built of Atoms. E. E. FREE. z %, 172 
Diamonds from Sugar. . 7, 899 
Diamonds Made from Carbon and 

Metal. 6, 2271 
Diet, Human Hair “Makes Chemical Im- 

Pe ES FT Peet 7,1773 
Diet Causes Fatigue. . 7, 900 
Diphenyl asa Heating “Medium... 7, 445 
Disease Prevention—See What John 'D. 

Rockfeller Has Done for Me.. 6, 1798 
Distillation, Continuous—.. . re, 
Doomed to Die—and beactad ‘Live! R. 

E. MARTIN. : --. 61798 
Dried Hog Stomach — New, ‘Cheaper 

Anemia Remedy 7, 172 
Drinking Water, teedey Chemicals Pur- 

ify City—... 6, 1800 
Drug, Watermelon Seed Makes Use- 

ul— vlnk sdaacunee cece. an 
Drug Addicts, “Water Blister Fluid 

Cures—.. a acaiesies ipa 
Drug-Store from the Sea, AS. HE 

DUNN. f Nore 
Drugs, Removes Poison ‘from- — ee 
Dry Ice, Desert May Furnish—. .. 7, 1409 
“Dry Ice” Cause of Injuries. . 6, 2029 
“Dry Ice’’ Disks to Preserve Ice ‘Cream, 

Freezer Makes—. . 6, 1803 
“Dry Ice’’ Offers a New Remedy for 

Leprosy. 6, 2024 
Durium—See Solidified Liquid Is Hard 

and Flexible as Paper...... 7, 902 
Dust. 6, 2270 
Dyed “Goose Feathers Puzzle Custom 

Chemists. . : 6, 2029 
Dyes, Volcano Spouts Paint, ‘Ink, se TET 6, 2272 
Dyes and Pigments, How to Prepare—. 

E. W. BLANK... 7, 446 
Dyes for Detection of Germs to Be 

Standardized. . 7, 1409 
ae Rnicing Paint the Lily, Non-Poison- 

7, 1169 
Deeseite. Blast Travels Four Miles a 

Second........ Oe 
Dynamites for _ Specific Purposes, 

Different— ye. 6e'kee ee” Te 
Earth, How Old Isthe—? A.C.LANg.. 17, 669 
Earth’s Core—See Has Our Earth a Glass 

1 ae Ae eee eee 6, 1799 
Edison’s Rubber. G.H. Dacy......... 7, 1407 
Education Worth While, Is a College— 

a. © 1802, 2027 
Egg Production—See ‘Chemicals Do Not 

Fool Chickens. . . 71,1407 
Eggs, Beans, and Milk Cause Strange 

Ailments. . sé 6, 2024 
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Eggs Kept F resh by New Process, 
“Gassed”’ Me eres ee 
Ekacesium See ‘Found. “87,"" One of 
Two Missing Elements............ 
Electric Heat from ‘‘Coke Batteries,”’ 





Foresees— 
Electric Ice Box Toots ‘Horn When Gas 
veaks. 
Electric Li amp ‘Bulbs Clea: in 1 Themselves, 
lew—.. Mané acs 
E lectroly sis, Refining Met: als by- a, ike 
Houcu. 


mein See Powerful Ré ly Tube to 
Bombard the Atoms.............. 
Electro-Plating, Regulating Thickness 
Electroscope Finds Lost Tube of Ra- 
Raa 
Element 87—See Found 
Two Missing Aree : y 
Unknown Element Is Found in Two 
Oe See ead 
Energy—See A Big Practic al Problem 
for Science. pars 
Enzy mein Ble aching F ‘our. . 
“Eskimo Pie’ Idea Applied ‘to Wolf 
Poison. a 
Ethanolz amine So ip Ha is ; Many Uses... 
Ethylene—See New Gas Treatment ed 
ens Fruit in a Few Hours. .. 
Plants Find Plumbing Leak by "Re- 
action to Gas... ceceie ‘ 
Ethylene, The Danger of- ee Te 
Experiments with Acetic Acid. E. 
BADE. 

Experiments with Little-Known Chem- 
icals. E. BADE..... 

Explosion Shown by Gas “Detector, 
SEs a 6-50 8000080 06 2 ew 8s 
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Fabric, How to Flame-Proof 

Farming for Chemicals. . 

Feathers Puzzle C ustom 
Dyed Goose—. . sain anaes 

Feed, Cattle—See New Plant Yields 
Three Valuable Products.......... 

Feed Your Plants with Chemicals. R. 
B. WAILEs. 

Ferric Chloride Becomes ‘Cheap C oagu- 
lant. 

Fertilizer—See Feed Your Plants with 
Chemicals. . Siew stenh 
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Fertilizer, Two Gases Mz ike pees oe Sapa 
Film—See Brains of Silver—Eyes of 
Glass. . 


Film, Minute Impurity Explains Riddle 
of Photographic —. 

Film Developed for Movie Finds c arbon 
in Sun. ; Raw ai eee ayer niel a 

Fire, The World’ s Worst- es 

Fire and Water from One Pipe of Well. 

Fire Prevention—See How to Flame- 
Proof Fabric. , 

Fireproof Lumber, Chemicals ‘Injected 
into Tree—. 

Fireproof Walls ‘of ‘Straw for ‘Building 
Material...... 

lireproofing Paper- “See Paper "Made 
Fireproof se New Secret Chemi- 
cal.. ; 

Fires, C: arbon Dioxide Gas” Us se do to 
Fight—.. 

Fires on F ‘arms is "Theory of Chemist, 
Germs Cause—. . 

Fires with Streams of Powder, Fight- 
ing ‘ 

Fish Fussy about S salt i in | Their Ww: ater.. 
Fish Oil—See A Drug-Store from the 
Sea. H.H. DuNN. eiveite 

Flame Cuts Anything, Hottest- 

Flame-Proof Fabric, How to—.. 

Floor Cracks, Filling—See Home Work- 
shop Chemistry. . 

Florida’s L usty | Infant Industry. . 

Flour, Enzyme in Bleaching—.. 
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Foamite—See The World’s Worst Fire. . 

Foiling ~ a Burglar. II. A. A. Hop- 
KIN 
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Food, Sensitivity to- — 
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Freezer Makes’ “Dry Ice” Disks to Pre- 
serve Ice Cream. . ot 

Freezing, Mixture, New—.. 

“Frozen’’ Glass Stop pers- eRe: “Home 

Workshop Chemistry. . 

Fruit in a Few Hours, New Gas ‘Treat- 
ment Ripens— 

Fruits Ripened by Gas to Aid Growers.. 

Fuel, A New Coke Dust— 

Fuel, Acetylene as Auto— > 

Fuel for Better Motors, Better—. E. H. 
HAMILTON 

Fuel from “Wild” Oil Well Gas, “Produce 
Motor—.. 

Fuel Gas from Farm Waste. 

Fuel Oil Carburetor. . 

Fuel Oilfrom Nuts. ... . 

Fuel Runs Army Truck by Gener: ating 
Gas, Wood— 

Fuel Vaporizer, Bootleg Li iquor Runs 
Motor With—. 

Fuels for Engines, Powdered— 

Fumes, Electric Eye Detects ‘Tun- 
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Gallon, 450 Miles to the—! A. M. 
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Gas, Electric Tester Shows Presence of 
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Gas, Home-Made— D. Bennett. 
yas, The Car Makes Its Own—... 
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Gas Detector, “Mouse Better- “than the 
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Gas L eaks, Electric Ice Box Toots Horn 
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Gas Treatment _— Fruit in a Few 
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Gas under High Pressure, Squeeze 
Chemicals from— AG Bs 9-8 
sas Used to Blast Coal, ‘Uninflamma- 
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Gasolier ~See Homemade Gas... 
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Gasoline, New Sources of — 
Gasoline Engines—See Excess Humidity 
Reduces Power.. 
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Gasoline Mixed with Alcohol, ‘Austra- 
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Gem, Mystery in New Blue—........... 7, 899 
Gem Colored by Heating, Blue—....... 7, 902 
Gems, Cathode Rays Test re 6, 2024 
Gems Fourteen Feet L ong. 7, 668 
Gems Made to Order in Chemist's “Lab- 
oratory. 6, 2025 
Germs Cause Fires on Farms Is ‘Theory 
of Chemist. 7, 447 
Germs to Be Stz ind: ardized, ‘Dyes for ‘De- 
tection of—....... vo» |, 2408 
Glands—Monkey and Other Kinds. G. 
H. ESTABROOKS 6, 2271 
Glass, Industrial Stills Made of — % kta 
Glass Containers, Substitute for Metal 
Cans and : 7, 902 
Glass Like a Diamond, ‘New Rustless 
Steel Cuts 6, 1800 
Glass Produce Remarkable E ffects, ‘Rare 
Earths in 7, 670 
Glass Resists Fire and Bullets, ‘New 
Safety—.. ee 
Glass Substitute ‘Is Flexible and Does 
Not Splinter. Sa 
Gluconie Acid, Mold Used to Make—.. 7, 445 
Glue, Preparation of Glutin—See Home 
Workshop Chemistry 7, 899 
Glue for Stamps from Sweet Potatoes, 
Palatable—. 6, 2272 
Gly ptal—See Synthetic. Lacquer ‘Has 
Synthetic Name.................. 7%, 445 
Gold, Planning for—The Old and New 
, | Peer rere ry Cea 
Gold, and Quicksilver, Unique Mine 

Yields Silver.—.......... 7, 447 
Gold and Quicksilver Found under Old 

Mill Sites 6, 1804 
Gold in the World Is Not So Much, ‘All 

the vtius . oars 
Gold Mine of. Chemistry, “‘The—. A. 

M. CADDELL.... é 7, 1408 

a a in 400 Ye: irs, $20, 000, (000,- - 
wawea : . 17,1170 
Gold cube th: in ‘Steel sedieiliness nse oe 
Gold Worth Fifty’ Billions, ‘Dead Sea 
Contains—..... 6, 2022 


Graf Zeppelin’s Fuel—See ‘Chemistry 
Helped “Graf vanenendelll Record 


Flight. . , 172 
Guarding Buildings from. Decay. 6, 2023 
Hair Makes Chemical Important in Diet, 

Human : 7, 1173 
Haydite—See Concrete without Sand or 

DOUG... 5. EAN ren id 
Health and Happiness. pata vr 
Health-Ré¢ AyS, Treated with. » Ice 

Cream Cures Rickets winewevee-al Sp uaene 
Heat from “Coke Batteries,’’ Foresees 

Electric—. . 7, 898 
Heat-Resistant Alloy, New 6, 2270 
Helium—See Gas and Holder of Blimp 

Both Chemical Products. . . 7, 1171 

Makes Artificial Air for Planes and 

Subs ... se 7, 1169 
Helium, Huge Steel B: ills to C ‘arry- 7, 1407 
Helium, Steel Balls Now Used to 

Carry Pe PO Pe er aE Ot 
Helium-Filled for Street Parade, Big 

Animals Pwdicd heeeetcass, ae 
Helium Plant on W heels...... euwe 7, 899 
Helium Prices Drop. . ..e. 6, 2266 
Hemp More Durable, Impregni ated . 7, 670 
Hog-Stomach Extract Used to Treat 

Anemia..... ken ae ~ 

796 


Home Workshop C ‘hemistry. ond p 
1800, 2023, 2025, 2267; 7, 172 , 444, 668, 899, 
1170, 1405. 


How Old Isthe Earth? A.C.LANgE..... 7, 669 
Humidity Affects Motor Performance... 7, 445 
Humidity Indicator—See Home Work- 

shop Chemistry. . eye ae 
Humidity Reduces Power, Excess—..... 7, 898 
Hydrogen Twins, The New—.......... 7% 443 


Ice Boxes ae * x0 dra Too, House- 
hold 897 
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Ice by Wire. . reece 
Ice Cream Cures ; Rickets, Treated with 
Health-Rays—........ ceccceesen 
Ice Crystals Ages 3 ree 7, 899 
Icyball—See The ‘‘Heat Makes Cold” Re- 
frigeration Unit. ; 6, 2026 
Iodine Surveys...... irewratere 6, 2270 
Industry, America’s “Cleanest’’—..... . 6,2269 
Industry, Chemistry in—.. sharon 6, 1801, 


1902, 2026, 2027; 7, "445, 669, 900, 1171, 


407 
Industry By-Product Aids Agent. 
yas ee 
Ink, and Dyes, Volcano Spouts Paint, 
Ink, Blue—See Wrinkles, Recipes, and 
Formulas........ “ 
Insect Control—See The War ‘of the Ages. 
Insects to Show Fatal Dose, Poison 


_ 
va 
~ 


~ . 
ones 


aI No on 
oi 
x 
od 


Tested on ‘ ata , 1404 
Insulator and Conductor in One Sub 
stance ; F ccaee Sp eaae 
Inventions Based on Modern Chem 
istry, Recent—. H. Townsenp... 7, 174 
Iron, Tin-Plating 7, 174 
Iron’ Cement—Sce Useful Ideas for the 
Young Chemist. re 7, 174 
Iron Process E limin: ites ’ “Puddler,” 
New Wrettgnt—.. ..ccccccccesees 8 OOO 
Iron Rust Mixed In Feed, Cattle 
Thrive on—. 6, 2272 
Irrigation—See Sea Water U sed to Irri- 
gate by Crystallizing Salt. .... 7, 902 
Ivory, Ble ans -See Home W Vorkshop 
Chemistry. ‘ . ¥, 372 
Kelp—See A Drug-Store from the Sea 
H. H. Dunn. ? 7,1173 
Konel—See W estinghouse Develops New 
Metal 6, 2269 
“Konel,” Platinum ‘Substitute. Found 
in—...... Saale encarhere ; » 175 
Krypton—See Extend Investigation of 
er GONE niet wn eles woes . 4, 445 
Laboratory, America's Foremost 


Physical— eateate 
Lacquer, Homem: ide Cc ry ystalline A 
Lacquer Has Syathetie Name, Syn- 


a On 
4 
tm ome 


thetic—....... Se ciel a aioe td : » 445 
Lacquers, Sy nthetic Resins Im 

prove %, 172 
Lacquers from Vv inyl Resins, Super rior 7, 445 
Lake of Solid Salt at End of Five Rivers, 

Mystery ; 7, 1409 
Lamp, Self-Cle ining * a 6, 1802 
Lead Alloy More E ficient than Pure 

Metal - 7, 902 
Lead Slag, Mineral Wool Made from 7, 445 
Leather, Phenol Prevents Mold on 7, 446 
Leaves, Preventing Yellow—........ 7, 447 
Leaves Worth Money Because of Chem- 

icals, Fallen re 
Le pidolite—See Unknown Element Is 

Found in Two Minerals. . . 7, 1409 
Leprosy, “Dry Ice” Offersa New ‘Remedy 

for—. ‘<a 6, 2024 
Licorice the Versatile , patie 6, 2025 
Light in Penetrating Fog, The V Value of 

New—....... cesees @ 2960 
Light Is Found After Twenty Years, 

Measure for—. Kicveecctees ee 
Lignite Absorbs Sulfur Gases. .... %, 174 
Liquid Is Hard and Flexible as Paper, 

Solidified —. . & 8a 
Lithium—See Rare Metal in n Ou intity. 7, 897 
Litmus—See annie Glory Petals for 

Acid Test. ade. rae ota 77,1172 
Lubricant—See Oil E lectropl ates Sur- 

face Which It Lubricates........ 7, 1173 
Lubricant, Nitroglycerin Is Used as i, 6, 2027 
Lubrication—See Oil Makes the World 

GoRound. G.L. Down, JR....... 7, 1404 
Magnesium Hvydroxide—See Rich De- 

posit of Rare Ore Found in 

Nevada.. opivie erty ae 6% 6, 1803 
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Maizolith—See New Plastic Material 
from Cornstalks. . ate 

Malaria, Can the World Banish— T. 
KrystTo 

Match, Fireproof—See Wrinkles, Recipes 
and Formulas. 

Matches and Cigarettes: ‘Made “Fire- 
proof’’. wae 

Measure for Light Is Found ‘after 
Twenty Years. 

Medicine, Pawpaw Tree Furnishes 
Food, Soap,— 

Medicine Chest, Ev ery thing f for the— 

Medicine for Steel. aves 

Metal, A Universal—. . +e < 

Metal, Westinghouse Dev elops New—.. A 

Metal Articles, Finishing of —See Home 
Workshop Chemistry. . 

Metal Cans and Glass Containers, " Sub- 
stitute for—.... 

Metal Coating to Be “Sprayed ‘on “Any- 
thing, New Process Enables—... . . 

Metal Costlier than Gold, Prospectors 


Discard—.... 
Metal (sic) Goes Up a: as ‘New ‘Uses for It 
Are Found, Hardest—............ 


Metal in Quantity, Rare—.. 
Metal Like Platinum Found in Granite, 


New—.. 
Metal wh in : Broad. Daylight, ’ Photo- 
ES re ere 
Metal Dolishing-_See Home Workshop 
CMIINED 5 a5 occ cncccscasransee'ss 
Metal Yet Obtained, The Rarest—. A. 
TT Te 


Metallurgy of Gold and Silver—See Old 
Mill Ponds to Yield Millions of 


OSE RAs Ser eet ee eee 
Metals, Magnetism Hardens—......... 
Metals, Man-Made Mystery—. J. 

DRAPER.. 

Metals, Tungsten ‘Garbide Penetrates 
the Hardest—... : : 
Metals by Electrolysis, Refining—. ‘HL 
eo a ere corres 
Methane, Phenol, Nicotine, lL. 
oe rere 
Mica—See Unknown Element Is Found 
ins Two BAIMETAIS....0. 2c ccsccsees 
Michelson. ‘ W. H. CREW............- 
Milk, Cows Fed Legume Hay Give 

MEE 56. cis ees askw ciple pin einmeie eas 
Milk, Eggs, Beans, and—Cause Strange 

PS a PP r re yre rr 
Mine Yields Silver, Gold, and Quick- 

GGT, WISI o nv. ois ciéccssese sss 
Mineral Produces Useful “Offspring,” 

oo eee Ei a ORI oe 
Mineral Squirms and Sweats under 

ee ee err rer 
Mineral Treasures, Dead Sea To Yield 

EE, erik 5 oie u's 5a 904s 06 


Mineral Woo! Made from Lead Slag... . . 
Minerals as Peace Makers............. 
Modern Inferno, A—. M.MBEYER..... 
Mold on Leather, Phenol Prevents—.... 
Mold Used to Make Gluconic Acid...... 
Money, Steel-Coated Paper—.......... 
Monosodium Glutamate—See Roast 
Beef in a Salt Shaker.............. 
Morning Glory Petals for Acid Test... .. 
Mosquitoes, Shoot Poison Dust to 
SRR Sel Aare Arpt oh Peer 
Motor Performance, Humidity 
Affects—. 
Mouse Better Gas Detector than the 
ee, AO Ree home 
Murals Are Saved from Mold by Poison- 
| SRS errr ee 
eee The Marvelous Machinery of—. 


Museum, A Friendly—.. Keven ss 
Musk Like Natural Products, ’ Chem- 
ical Has Scent of—............... 






Naphtha Deadly as Dynamite When 
7, 1407 Mixed with Air.. 
Neon Lights Give Color Effects in the 
7,1171 Co ee ea 
ere, seein, Phenol. L. OBER- 
6, 1803 SEID 
Mileamaa thee “Makes Artificial Air for 
6, 2267 Planes and Subs. 
Nitrogen, Process Developed ‘to ‘Bind 
7, 670 BN soe viniein 5 cis cose Sabo eine 
wages cerin, German Chemist 
7, 1170 BA Ree ert oe 
7, 173 Nitroglycerin Is Used as Lubricant. . 
", ten 
7, 443 Oil, Super-Refined—. A.M. Capp t.. 
6,2269 Oil Electroplates Surface Which It 
SPEIRS OPI 
7,1405  Oil-Field Brine May Prove Valuable, 
Chemicals in—.... 
7, 902 Oil from Florida Trees. . Soh ennsehese ace 
5 Oil from Nut Shells, Edible—.......... 
7, 900 Oil from Nuts, Fuel—.. 
Oil — Sand Opens Up New Source of 
Oil Gua Gush, Why Does an—? A. 
7, 1172 r. WooLLacottT SSR i eS 
7 897 Oil ee “> World Go Round. G. L. 
6, 1804 Oil Weil Gas, Produce Motor Fuel from 
7, 902 Oil Wells Dritied in the Ocean. G. L 
Old Mill "ons to Yield Millions of 
6, 2025 PORES ee ics eis 
7, 444 Onions Their Own Doctors............. 
, Ore Found in Nevada, Rich Deposit of 
pe ee ae ere 
Osmiridium—See Prospectors Discard 
6, 1803 Metal Costlier than Gold. . 
7,1173 Oxygen—See Makes Artificial Air for 
Planes and Subs. 
7, 902 Oxygen Lance, Cutting "Heavy Material 
eG a ee enna Ty aan reas 
7, 175 Oxygen Lance, Ladle of Frozen Steel 
Cut in Two with—....... ied 
7, 900 Oxygen Piped in Hospital. . F 
Oxygen Tent to Save Pneumonia Vic- 
7, 670 RANE INOW vide okie 05-0 < saa canes 
7, 1409 Paint, Coats Aluminum with Lime as 
7, 1406 
: Paint, Rust Used in New Base for—.. 
6, 2267 Paintings Saved from Ruin, Canal—. 
7 ee ENN ENS gk od o,5 0-8 ie da a8 8 
6, 2024 Paints, Ink ‘and Dyes, Volcano 
CI, cub nas waarca xuasaas- oes 
7, 447 Paints, Tests for House—See Home 
Workshop Chemistry............. 
6, 2022 Pome for Gold—The Old and New 
6, 1800 Paper—See New Plant Yields Three 
Valuable Products. . 
6, 2028 ee See ee ‘by New Secret 
7 RRS eed ee ARE a 
6, osae Paper Salvaged by Machinery, Moun- 
669 CRIN OR VOU oo kc csidise cos nes 
7 446 Paper Toweling, Absorbing Power of —See 
7 445 Home Workshop Chemistry. . 
7. 445 Papers, Wood Fibers May Cut Cost of 
: High-Grade—. . 
7, 1407 ro oe = Furnishes "Food, "Soap, 
7,1172 >, 
’ Peanuts Found in “Many By- ‘Products, 
7, 1170 A ores Ree 
’ Pecks OU TaN Wate. ois ss vcs seswes 
Perfumes—See Synthetic Sweet 
7, 445 PRU Sr Asher tute na cic e ssdin ie utt Oe o> 
Phenol, Nicotine, Methane,—......... 
7, 447 Phenol Prevents Mold on Leather. 
¥. 670 Phonograph Disk Has Long ‘Life, 
pO RRs, otc ntve a a 6 ocereie 3 bos eonlererare 
rn — Poisoning from Roach 
7, 1171 Photoelectric Cell—See Automatic 
Chemist Saves Work in Labora- 
6, 1803 WUE 55 6 arate eiriaio ntale § ha laleiee. Nene ees 
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6, 2028 
6, 2268 
7, 670 


7, 1169 


%, 178 


6, 2270 
6, 2027 


7, 174 
7, 1173 


6, 1803 
7, 670 
7, 1169 
6, 2269 


7, 176 
6, 1800 


6, 2022 
7, 901 
7, 173 
7, 668 
6, 2272 
7, 668 
7, 898 
6, 2027 
6, 2024 
6, 1800 
6, 2267 
7, 668 
7, 1170 


7, 670 
7, 172 


6, 2268 
7, 670 
7, 446 
7, 1408 
7, 1172 
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Electrical Eye Detects Smoke........ 
ag Has an Electric Eye and Radio- 
Photograph on ‘detal Plate in ‘Brocd 
| ARR a ee 
Photogresiy—-See First Photo Took 8 
Hours. Now 20,000 in a Second. 
Photography, How Much Do You 


Phototropy—See Black Fence Post Turns 
White Every Night............... 
Pigments, How to siespuael anne and—. 
E. W. BLANK. ne 
Pipet, An ‘Automatic—. . 
Pipets, Filling—See Wrinkles, “Recipes, 
is oicavc es dawcte sede 
Planes, Next: Beryllium—?.. pas 
—— eel Grow Bumper Crops. H. 
sheng Mca Three Valuable ‘Products, 
Plants Find Plumbing Leak by Re- 
REIN kas wae geien ates 
i > to Sprout and Bloom, Poisons 
Plants ‘with Chemicals, Feed Your—. 
es EG IS bone cad o-5;0 wo wales oe 
Plant’s Whimsical Appetite, The—. 
eS SR ee ere 
Plaster Casts—See Home Workshop 
I os cccanad 0.65 00k boss 
Plastic sence from Cornstalks, 


Platinum Substitute Found in “Konel’’.. 
Poison, ‘‘Eskimo Pie’’ Idea Applied to 


Poison from Drugs, Removes—......... 
Poison Gas, Waltzing Mice Detect—.... 
Poison ong for War on Rats. G. L. 
Dow D, JR... see c cece cece esvces 
Poison Gas in Cleyeland Tragedy, Facts 
BPO cease bicccss baceekees bas 
Poison Mysteries, On the Trail of—. 
WOCER REMI 0,6 9:5. 0: ndieies sake cee 


Poisoning, Carbon Monoxide—......... 
Poisoning from Roach Paste, Phos- 
By ery ee 
meee = Cause Plants to Sprout and 
MM ee bra cote 2 inde Chace aelore- one 
Pollucite—See Unknown Element Is 
Found in Two Minerals........... 
Popular Science Monthly Prize—See The 
Men Who Will Award Our $10,000 


MM Cae se eo tieis< oe fae ae ausie meacres 
Porcelain, New Material for Crucibles 
Outpoints— CON GA ee ee Re 
Power, Excess Humidity Reduces—..... 
Power from Quicksilver, Cheaper—. 
Ge GC. SRE EO. 6a bse doen bein 
Power from the Earth. A. G. 
ey ere 


Practical Problem for Science, A Big—. 
F. M. JAEGER.. 
Protons Play Dual Réle, Finds—: Wins 


PERM Re re oes as Cuca Meare cr are 

Quartz for Ultra-Violet Rays, 

i awk a ane laeees 8 soe kee 

Quicksilver, Cheaper Power from—. G. 
C. MUELLER. 


Quicksilver, Unique Mine Yields Silver, 
Gold, and— 

Quicksilver ? wr dl 
Sites, Gold and 


ind under ‘Old Mill 

Radioactive Elements—See Did You 
Ever Hear an Atom Talk?.. 

Radioactive Waters. . 

Radium, Electroscope Finds Lost Tube 
Dee 5 ni i 8'4Ae soe e okectoetare' e-sokow ete 

Radium, Producers Censured for : 
ME NS iis cb ene.cs ace bit , 


6, 2028 


7, 446 
6, 2271 


6, 1802 
7, 899 


6, 2023 
6, 2027 
7, 1173 
6, 2022 
7, 1408 


7, 444 
6, 2022 
7, 447 
6, 1804 
6, 2271 
6, 2270 
7, 171 
6, 2270 
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Radium for Fish Bait.............0.6.- 6, 2272 
Radium in Georgia Mountain.......... 7, 1409 
Radium Poisoning—See Doomed to 
Die—and They Live! . 6, 1798 
Radium Rays, Huge X- Ray Tubes Pro- 
duce Man-Made—............... 7, 898 
Rare Earths in Glass Produce Remark- 





GI i acauaercessesueces 7, 670 
Rare _Gases, Extend " Investig ation 
Pees AL Oe Aperer eee De , 445 
Rats, Poison Gas for War on—. G.I 
RO IN 0 kb-0 coke neess bawews Xe 6, 2266 
Rayon, How to Make—. R B 
MEINE Gs vivnG a anode oodcoc tas 7, 174 
Rayon Silk, From Wood Pulp to—...... 7, 898 
Recipes and Formulas, Wrinkles,— 6, 1802, 1803 
Reese—A Man Who Always Does the 
Impossible. F. P. StTocKBRIDGE..... 6, 1799 
Reflector for “‘Sunshine Lamps,” Alumi- 
SIT, cs be bas yeee sedan 7, 145 
Refrigeration, New Scientific—. R. E. 
pO a rer re , 2024 


aaa — sy Unit, “The “Heat Makes 
BO. act nacec tac metca veces 
Refrigerator Gases, Poisonous—........ 
Refrigerators, Sateeo... 


Relativity, Space, Time and—. D. H. 

I a preter tce G6 4e ae ath ene Ke 
Research Made Your Motor Car. C.F. 

KBTTERING...... » 444 
Resin, Synthetic—See New Composition 

Hard as Flint, Flexible as Paper. . 7,1170 
Resin Improves Lacquers, Synthetic—. < kes 
Rickets, Treated with Health-Rays, Ice 

GROBRS CARNE. onc niece ceccucs 7, 1405 
Roast Beef ina Salt Shaker............ 7, 1407 
Robot Has an Electric Eye and Radio- 

(SFOS RE EEC Spa ry 7, 902 
Rockefeller, What John D.—Has Done 

for Me. H. M. Rosrnson.. 6, 1798 
Rouge, Optician’s—See Wrinkles, Re- 

cipes, and Formulas. . ene aha 6, 1802 
Rubber, Edison’s—. G. H. Dacy...... 7, 1407 
Rubber, Russian Chewing Gum Proves 

NE nee as enetee beaks ve eae 7, 1407 
Rubber Is Made Largely of Waste Ma- 

terials, New Synthetic—........... 6, 2027 
Rubber Manufacture, Spray Drying of 

Latex Revolutionizes—........... 7, 1407 
Rubber Material X-Ray Proof......... 7, 1173 
Rust, A Solvent for—..............46- 7, 175 
Rust Used in New Base for Paint....... %, 173 
Rustless Steel Cuts Glass Like a Dia- 

SS INN oc cc vkevincctceks oes ve 6, 1800 
Ryerson Laboratory—See America’s 

Foremost Physical Laboratory..... 17,1171 
Salt at End of Five Rivers, Mystery 

Tabet SOU —.... cic ccc wevcccces 7, 1409 
Salt Mine beneath Detroit............. 7, 1173 
Salits—See A Drug-Store from the Sea. 

jor A eee 7, 1173 
Salty, Volcanoes Help to Make the 

Ee eae Ey i Ee , 668 
Sand Opens Up New Source of Supply, 

il from—.. 7, 1172 
Scent of Musk Like Natural Product, 

Chemical Has—... x 6, 1803 
Science, In the Spotlight FOr ge ot 7, 901 
Science Achieved in 1929, What—.... 7, 443 
Science Signifies, What—. . LT 
Sea, A Drug-Store from the—. H. H. 

ik S04 Unis cana Reese 7, 1173 
Sea Water Used to Irrigate by Crystal- 

| |” RRR Rat pre Saga 7, 902 
SEE arcec esis ctcancesce gee 6, 2026 
Self-Cleaning Lamp................56. , 180: 
SIRPRIER UNE CONTE oo ike oes ceo eas 6, 2026 
Short-Cuts for the Young Chemist...... 7, 174 


I owe ong yeh wets 7, 1409 
Silk Industry, Standardized ‘ Aeinenedl 





Practice Adopted by—... , 173 
Silver, Bandaging with—.. iy bee 
Silver, Gold, and Quicksitver, ‘Unique 

Mine Yields—, dé vee eN IN ce oewtas , 447 
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Silver Fluid, A—See Wrinkles, 
and Formulas : 

Silver Real, Is Your peeks 

Smoke. 

Smoke, Electrical Eye Detects 


Recipes, 


Soap—See America’s “Cleanest’’ In- 
oe eet Aa SI EET Rete Sea an RR 
Soap, Medicine, Pawpaw ‘Tree Fur- 


nishes Food,— 
Soap Has Many Uses, Ethanolamine—. . 
Sodium Hypochlorite—See Turn of 
Switch Makes Powerful Antiseptic. . 
Sodium Silicate—See New Method of 
Curing Concrete Supersedes Usual 
Straw Covering 





Soils, Chemists Predetermine Relative 
Corrosiveness Kae Doak eee 
CIRC TA RTI PRs 5s 5 oa sce bah se 
Space, Time, and Relativity. D. H. 
rn are re 


Spark-Plug Alloy Maintains Constant 
SS eee rier rere 
Spectroscopic Analysis—See What's in 
theSun? H.N.RUSSBLL......... 
Spectrum of Chlorine Gas... . 
Spinach May Contain Vitamin A, ‘New 
Ns 6 ik.5 sa eda 2 ee Ras 
Spray Drying of Latex Revolutionizes 
Rubber Manufacture........ 
Sprouting Trees, Zinc Treatment Kills 
Weed Seeds without Injuring—... 
Stains—See Home Workshop Chemistry. 
Stains from Clothing, Removing Coffee 
GG 0 k-6iia 6p 00 ke eek «an 
Standardized “Weighting” Practice 
Adopted by Silk Industry.......... 
Steel, Gold Stronger than—............ 
Steel, Medicine for—. is Atlasce conte tee 
Ford Adopts New 


Steel, Rustless—See 

PRES pen eee 
Steel, The Romance of M. Meyer. 
Steel Balls Now Used to Carry 


ET e eee 
Steel Balls to Carry Helium, Huge—.... 
Steel Cut in Two with Oxygen Lance, 

Ladel of Frozen—.. : 
Steel Cuts Glass Like a Diamond, New 


Ns 3.5 9 Ohad 9 8S sae ae 
Steel Flooring for Tall. " Buildings, 
oo. aR ee ir 
Steel Floors for Higher "Skyscrapers, 
Oo ea a res ae 


Steel for Safes and Vaults- 
ne a: ae ie 
Steel Wires-——See Threads That tae 
350,000 Tons. F. TIsDALE : 
Steel Coated Paper Money. 


Steels—See Home W orkshop ’ Chem- 
BREE I pI SI oe 
Stellite, New Uses Paine eee ae O 
Stills Made of G ylass, Industrial—....... 
Stomach, Foods That Fight Your—. F. 
SEMEN 5.64.56 9 6:80 4,055.4 0 oh 
Stone Buildings—See Guarding Build- 


ings from Decay. 
Stoppers, Glass, and Cork —See ‘Home 
Workshop Chemistry bk diclatn acotave 
Stoppers, Grinding—See Wrinkles, Re- 
cipes, and Formulas... 


Straw for Building Material, ‘Fireproof 
oe ee eee ree 
Strychnine- See “Eskimo Pie” Idea 
Applied to Wolf Poison............ 
Suction Filler—See Wrinkles, ‘Recipes, 
IAS vca;s nc 5.0 ea Maid ess 
Sugar, Diamonds from—........... 
— _— Sunflowers. R. E. Mar- 


Suifus Gases, Lignite Absorbs— 
Sulfuric Actd—See Catalysis Reduces 
Sp” rr rr rere 
Queer Quirks of Acid 
Sunflowers, Sugar 


from—. R. E 


PM csckipenedkiare ae 6e kes 9 
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Elements Surpass Dreams of Alchemists, 

Complicated Changes in—......... 
Enamel Pails, Persons Drinking Lemonade 

Made in—Get Antimony Poisoning. . 
Energy of Gulf Stream, Claude’s Attempt 

Era Parra ee 
Engineering, Duralumin in Aeronautical—. 
Engines Run Better Using Ethylene Glycol 

Instead of Water for Cooling, Finds—. 
English Chemistry, Views of Professor 

Fritz Haber on German and—....... 
Epitaphium Chemicum, 1791 
Ergosterol, Viosterol Official 

Irradiated—... sa Sceais Jeol ecahe 
Essay High-School “Contest, ‘Winners of 

1929-1930 National Prize—........ 
— Again Confronts Scientists, Question 
Ether “Treatment for Whooping Cough, 

ew—... 
Ethyl Gas Approved for Use i in Britain. 
Ethylene Glycol Instead of Water for 
ne Finds ee Run ae 


Name for 


Usi 
Sisenienr 7 of: “Chemistry,” 
Exhibition, First World a i oe 
Exposition. in 1933, Progress—.......... 


Prevents Chrome 


Factory Ventilation 
Poisoning. . 
Faraday L aboratory, ‘Offer to Davy—.... 
Faraday’s Diaries. . 
Farm Relief, Science a “Major Factor in—. 
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Five Hundred Tons of Aspirin a Year... . 

Flour Opens New Field for Industry, 

ge mil Science of—Christened Rhe- 
olo; 

Flow of Liquids Due to Molecules....... 

oe -° and Fruits Possible under Artificial 


Food Ceara to Be Appointed in Depart-’ 


ment of "y* aagemiae Washington, 
D. C., Chief of—.. 
Food Poisonings Caused by Meat, “Most—. 
Foods, New Container for—............ 
Foods Keep Fresh at 80° Fahrenheit in 
Atmosphere of Carbon Dioxide...... 
Forest Discovered in Montana, New 
kent ctccmecuuce se duers 
Freezing Point of Sulfuric Acid and 
Strength of Solution, The—......... 
French ‘Chemistry House, ” The—.... 
Freshmen, What—Do with Time Dis- 
ued Ser ee 
Friction in Street Car Bearings, Lime- 
Stem ROGUORO—. oo. cece ccc sceee 
Frozen Fruits in Containers, Packing—. . . 
Fruit Trees, Manurial Experiments on... . 
Fruits in Containers, Packing Frozen—. . 
Fruits Possible under Artificial Light, 
I Ee at ke cur eeee sas ow 
Fuels with Least Knock, Find Motor—.. . 


Garages, Little Danger of Carbon Monox- 
ide Poisoning in Large—............ 
oT) Rr ae ee ee SR ens ree mar 
Gas, Competition for Detection of Mus- 
(ee Gare eer terra mney Seen eee 
Depleted Wells May Be Used for 
Storage of Manufactured—......... 
“‘Gas,’’ History of Alcohol and the Term—. 
EE occa kas bose esac eo cakee 
Gas, New Refrigerator—Is veeenent, 
Non-Poisonous. : : 
Gas, Origin of Helium- Rich Natural—... 
Gas, Steam Used in Making Inflammable—. 
Gas, Waltzing Mice Used to Detect 
ee ee ee Cee ee ee 
Gas Apert for Use in Britain, Ethyl—. 
yas Chief Source of Carbon Monoxide 
SO, CO. , ve reese 6k eece nse s 
Gas Containing Seven Per Cent Helium, 
PE NN... 0 os hires bo = 16 Fins 49 to 
Gas Contains Helium—but Not Enough 
to Be Useful, German—............ 
Gas Made from Corncobs, 


Gas, 


el” ree 
Gas Pipes in Germany, Aluminum Tubing 
EET LOO L AES: 
Gases with Active Charcoal, Scrubbing 
NES cin vaste nk aiisid: Tra Ge Ons RO 
Gasoline, Pneumonia from Inhaling—... . 
yasoline Knock, Heptane, Rare Resin 
PreGact, MAORGUTGS. 0... cc ccces scene 
Gem, a Deep Blue Zircon, Believed 
Colored by New Element, Hafnium, 


German and English Chemistry, Views of 
Professor Fritz Haber on—......... 
German Gas Contains Helium—but Not 
Enough to Be Useltil. .....cccccceses 
Germanium in Meteorites, Chemist Finds 
aoe en ETE ERE 
Germs, Electron Bullets Kill—........... 
Germs Measure Strength of New Dis- 
ee ERI Pe rere 
Gilbert—See The Work for Agriculture of 
Two Great Englishmen............ 
Glass, Jubilee Exhibition of Bohemian—. . 
Glass, Rare Earth Elements in—........ 
Glass Is a Liquid, Chemist Asserts....... 
Glass Resists 15-Ton Pressure........... 
Glycerin, Manufacturers Honor Swedish 
Chemist Scheele on Geoqeceern errr 
of His Discovery of—.. R 
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Gold Produced by Base Metals, Fastidious 
Colors in—.... 

Goldenrod Rubber Experiments, Depart- 
ment of Agriculture Observing—. . 

Granite Industry, Reducing Dust Hazard 


Haber on German and English Chemistry, 
Views of Professor Fritz—........... 

Hafnium, New Gem, a Deep Blue Zircon, 
Believed Colored by New E lement- 


He alth Risks i Satveas Vapors....... 
Heart Beat Started by Radioactive Potas- 
GEM as ie san, cbieleicass Greta oe eR aos Aes 
Heat Transmission, ‘Dipheny! Ca eS 
Heating Hardens Metals Alike, Magnetism 
MANNE orig: cele pale, Cate: cos oie a Asie ga Shara e 
Helium, Find Natural Gas Containing 
Seven Per Cent—.............2000- 
Helium, Huge Steel Balls to Carry 
Helium—but Not Enough to Be ‘Useful, 
German Gas Contains—.. 
Helium for Airships, British See Sand as 
error rere 
Helium from Monazite, Production of—. . 
Helium Heart’s Affinity Gives New Atomic 
pn ERR Re ore eer cee ee 
Helium Reduced, Cost of Storing—. 
Helium-Rich Natural Gas, Origin of— 
Hemp, Indian—, Common Weed, Po: 
Source Of Rubber... oo. ccccscscces 
Henry, Notebook of Early Manchester 
MoOGGE, TI, Weems cccccccetecsusss 
at 2 Rare Resin Product, Measures 
Gasoline Knock. ates 
High-School Contest, “Winners of 1929- 
1930 National Prize Essay—........ 
High Schools Should Have Best Teachers. 
Historical Apparatus of Rayleigh, Dis 
coverer of Argon, Threatened by Fire. 
History of Alcohol and the Term ‘‘Gas.”’ 
Hog Stomach »New, Cheaper Anemia 
PROMO, TIER. oo cic cc sicccccess 
Holleman Honored, Professor A. F.—.... 
Home Study, Academic— 
Hopkins Share Nobel Prize ‘in “Medicine, 
Eijkman, — 
A OL oe are arene er ar 
Hormone Isolated by German Chemist, 






House, “The French’’ Chemistry— 
Hull Bran, Rare Sugar Now Made Cheaply 
from Cotton-Seed—............ 


Ice, New Flakes of—S 
TORING ENONSEIIL ov ccc ce veceeavceebes 
Impregnating Material, Cadmium Oleate 
OE Oe ee eranes 
Incas Worked Largest ‘Copper Mine.... 
Indian Hemp, Common Weed, Possible 
WOMEN OE IEE. «6 ais ie Vion tne fees 
Indicator, Universal—.................. 
Indium Made Pure by Electrolysis..... 
Industries, Find Lead Poisoning in Brass 
and Bronze—... 
Industry, Chemistry Develops Perfume—. 
Industry, Reducing Dust Hazard of Gran- 


Industry, The Russian Sulfuric Acid—... 

Industry, The Sugar—.. 

Industry, Wood Flour Opens New Field 
BE ig Waa en ews we ter ewes ees 

ee er ene re 


Institution, Structural Alterations on 
Oo Se ane ear 
| OE cere er re ey eee re 
Iodine, Study of Corrosive Action of—.... 
Iodine from Kelp...........+-+++++s005 
Iron in Permanent Mold, New Machine 
Sherine Lig... oo sce vice canes 
Iron Puddling Gives Way to Machine, 
ee” eee errr eee 


Irradiated Ergosterol, Viosterol Official 


ame for 
Irradiating _ RE Now Being Tested. 


1962 
2721 
615 


1935 
667 
793 
137 


950 
65 


1309 


1372 
1894 


1202 


2149 
1596 


662 
564 
1909 
2714 
2166 
2982 


1762 
1427 


1411 
1446 


47 
726 
1103 


1158 
1706 


841 
1140 


1185 


3001 
360 


1333 
1124 


== 
2152 


1482 
1215 
615 
848 
1401 


1178 
1886 


166 
1482 


SUBJECT INDEX—SCIENTIFIC NOTES 


Iso-Amyl Ethyl Barbituric Acid, a New 

Anesthetic, Removes Fear........... 
Rens Oe Gas cos 0a dicaeuccegae dies 
Isotopes Of NIGIOG@OM. «0.8. cccccccsccce 


Jute Superphosphate Bags, Restoring—... 


Kekulé Memorial-Book, The—.......... 
Whats, We SI ooo ioie sc csccevnweles 
Knock, Find Motor Fuels with Least—.. . 
We POs c racienros.cc cama caeat eee 


Lacquer, The Story of Modern—......... 
Lawes—See The Work for Agriculture of 

Two Great Englishmen............. 
Lead Arsenate Serage. ...ccccesccccccce 
Lead Poisoning in Brass and Bronze In- 

CEAMEIIES, na ociccnsis.coineces eect 
Learn, How Men—Probed by Cornell 

I ivcdcccscecécwttundeee 
Leather, Synthetic—.......... 
Leaves Millions of Years Old, * Autumn- 


Ce pcos steve cenccas ceeeues 
Leaves Red Because of Alcohol, Autumn—. 
Legume Crops Select Poorer Soils, 

be OL Ce 
Lemonade, Persons Drinking—Made in 

Enamel Pails Get Antimony Poison- 

pS eT er ree Cee Cee 
Lewis Receives One of Royal Society 


DR, GA Feiss bcccccaceisecs 
Light, Flowers, and Fruits Possible under 
P| SR rrr ere) & 
Light Limits Visibility of Atom.......... 
Light Standard Measured by Scientists, 
IE O05 cia noc iiccseencncum 
Light to Electricity, Copper Oxide “‘Sand- 
wich’? Converts—.........eseseee-- 
Lime, Dehydrated Tartrate of—......... 
Lime Found Remedy for Serious Cabbage 


Disease, Hydrated—............... 
Limestone Reduces Friction in Street Car 
IMR oc scsteaig ad ee ete Ch rere ene 
Linstead, R. P.—See Harrison Memorial 
, freer rere 
an Crystals and Chemical Constitu- 
OE cece cece cece seesseceesecesoue 

L seehin Due to Molecules, Flow of—..... 
Lithium, And Now Cheap— acu daler aa eana 


Liver for Anemia Patients, Attempt to 
Increase Copper Content of Milk as a 
Substitute for—..... . 


Machine Shapes Liquid Iron in Permanent 
Aold, New— 
—— and Heating ‘Hardens Metals 
Maizolith, Made from Corncobs, Stone- 
fA ee Perse 
Malted Milk, Find Three Vitamins in—. . 
Manchester Chemist, Dr. W. Henry, 
Notebook of Early—............... 
Manganese Obtained by Vacuum Distilla- 
Cs I ok cca eenmesaeen ee 
Manufacturers Honor Swedish Chemist 
Scheele on Sesquicentennial of His 
Discovery of Glycerin.............. 
Manurial Experiments on Fruit Trees... . 
Masks for Mines, Gas—................ 
Mathematically Exact, Says All Scientific 
NONE cars eae cMeaiceseneuss 
Meat, Most Food Poisonings Caused by—. 
Medals, = tas Lewis Receives One of Royal 


Soc: 

Medical, “The Scientific—. T. STEPHEN- 
WM cc cack eben hohe ccs ves ametaees 

Medical Examination to Graduation Re- 
quirements, Would Add— 

Medical Students, New Test Predicts 


PN Bi vcecccicsvesiceveseees 
Medicine, Eijkman, Hopkins Share Nobel 
Py. ae rere re > 
Medicine, Toad ‘Venom May Yield New 
Dg EEE CROURCERTEE TE ee 
Melting Point of Palladium............. 
Memorial Book, The Kekulé—.......... 
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Mercury Production....... oF. 
Metal, Beryllium Foreseen as ; Aircraft—. 
Metal Scale, Removing—............... 
Metallized Bank Notes....... 
Metals, Fastidious Colors in 
duced by Base—..... 
Metals, Studies Effect of Air on 


Gold ; Pro- 


Metals, Tungsten Carbide Cuts ‘Un- 
cuttable’—.... ES a tere 
Metals Alike, Magnetism and Heating 

Hardens—.. . RS rr Ce ke 
Meteorites, Chemist’ ‘Finds Arsenic and 


Germanium in— 

Methyl Chloride, Refrigerator. Gas, 
Not Poison Food. 

Metosol—See When May a Mouth Wash 
Be Called ‘ ‘Antiseptic’ st 

Mexican History, Salt Played Large Part 
in Shaping—.. 

Mice Used to Detect 
Waltzing—. .. 

Milk, Find Three Vitamins in Malted 

Milk as a Substitute for Liver for Anemia 
Patients, Attempt to Increase Copper 
errr oir 

Milk in Aluminum Does Not Destroy 
Vitamin C, Boiling—... iy 

Mine, Incas Worked Largest Copper— 

Mineral Bankruptcy, World—....... 

Mineral Finding Commercial Use, New 
Borate— i Maa ss 

Mines, Gas Masks for— 


Does 


‘Monoxide Gas, 


Mines of British Columbia, Silver-Pro- 
ON ie boc ers Scan Aaah «588 

Mold Kills Bacteria; May Be New Anti- 
Aaa 6 Win 40,6 Kio ae aceee 3s 


Molecules, Flow of L iquids Due to 
Molecules May Explain Earth's W eight, 
Broken and Compressed 
Monazite, Production of Helium from—. . 
Monoxide Deaths, City Gas Chief Source 
of Carbon—...... + : 
Monoxide Gas, nen Mice 
Detect- Pre 
Monoxide Poisoning in Large 
Little Danger of Carbon 
Motion Picture, “The Story 
cellulose,’’ a New— 
Motion Picture Showing Mz anufacture of 
Alloy Steels “ vant 
Motor Fuels with Least Knoc k, Find- “.. 
Mouth Wash Be Called ‘Antiseptic, » 
When May a os ‘ 
Movies, Study Vital Organs with X Ray: 
Movies for Teaching, Should You Use—? 
Murdoch, Wm,.—See Gas 
Mustard Gas, Competition f ‘for Detection 
gee ETT Pe 2 


Used to 


Garages, 


of Nitro- 


Select Poorer 


cece Legume Crops 


Nichols, ‘Will of William H.—. . 
Nichols, William H...... 
Nitralloy, Nitrided -, 
Nitric Acid in Japan, 
Nitrided Nitralloy.... 
Nitrocellulose,” A ‘New Motion 
“The Story of—..... 
Nitrogen, Isotopes of —. Bsa 
Nitrogen Fixation by Bacteria. . 
Nitrogen Fixation Prize. . 
Nitrogen of Air Fixed by ‘Lowly Scum- 
Weed. 
Nitrogen Taken from Air Daily, Three 
Hundred Fifty Tons of—.. . 
Prize for Studies on 


Production of—.... 
Pict ure, 


Nobel Chemistry 
SEPP RTE re 
Nobel whe jg = pee, Thermionics Pioneer 
Given 1028—........... 
Nobel Prize in gr OO Rijkman, Hop- 
kins Share—.. 
Nobel ay Winners, “Britain Honors 
Nobel ee: in Physics, Pioneer of 


Wave Mechanics Is—. 
Nobel Prizes, Amount of 1930—......... 
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Nomenclature of Organic Chemistry, Re- 


Notebook of Early Manchester Chemist, 
ee ree yan 


Re eee 
Ore, Possible Canadian Production of 

Radium—... 
Ore by Electrolysis, ‘Copper WwW on from—. 
Organic Chemistry, Reform of Nomencla- 


ture o SVR RS Oe eee re 
Organic Gases with Active Charcoal, 
RIOR oes kk ora ay ¥ aralaece nate 
Organism, Says Bacteriologist, Bacterio- 
phage Not—........ REPTEELR GS 
Organs’ with attend Movies, Study 
Me oc he oe dhe 6045s ss Sk RO 
Oxygen Atoms Remove Oxygen from 
I sso 55.0 6: h.040400 480 Rs akin s 
Ozone Blanket Keeps Upper Atmosphere 
Warm. A A a iE Rae 


Ozone in the Upper ‘Atmosphere ciate. Sica tetde era 


Ozone Useless in Treating Tuberculosis, 
ARE ae eden iar pring he ae 


Paints to Study the Woods Painted, Re- 
search Turns from—................ 

Palladium, Melting Point of- =e 

Papers Made from Wood, High- Grade- 

Paris Academy of Sciences, Prize Awards 
in Chemistry of the—.............. 

Perfume Industry, Chemistry Develops 


Periodical, The Making of a— err. 
Periodicals, Chemical Abstracts Now 
Covers 1500—..... ene 
Perminvar, an Alloy of ‘Nickel, ‘Copper, 
and Iron, Used in Proposed Trans 
Atlantic Telephone Cable........... 
Petrified Forest Discovered in Montana, 


Philadelphia Chemical Club to Aid Stu- 
IS oti 2 lah 9 4/Nus tas a-ile 6 48 Sere, Mi b/E & 
Philosophy ‘Needed to Solve Teachers 
Problems. 
er and Vitamin D Necessary for 
Good Teeth, Calcium,- 
Pioneer of Wave Mechanics ‘Is ‘Nobel 
Prizeman in Physics 
Pipes in Germany, Aluminum Tubing Re- 
places Gas— 
Plants, Related to Blood, Chlorophyll, 
Green Color in—......... 
Plants Grow Most Efficiently, Greenest —. 
Platinum Substitute, A—.. 
Pneumonia from Inhaling Gasoline 
Poisoning, Factory Ventilation Prevents 
ee CE ee ee ee eee 
Poisoning in Brass and Bronze Industries, 
Find Lead Ries, bs 
Poisoning in Large Garages, Little Danger 
of Carbon Monoxide—....... 
Poisonings Caused by Meat, Most Food— 
Poorer Soils, Nature’s Legume Crops 
Select—......... re See EA PS 
Potash, Dead ier a io oA 
Potash, Survey Shows Plenty of—..... 
PURRER Wh ARTRTOUD 56505660 6s et ciues 
oe Production Increasing, Ameri. 


The 


Potash Seavane and Loading at Hamburg, 
Germany. 
Potassium, Heart Beat Started by Radio. 
Ne. oo os gees ck Ch eae Ain 
Power from the Sea 
Preservation of Publications............. 
Prize, Nitrogen Fixation—.............. 
Prize, Thermionics Pioneer Given 1928 
Nobel Physics— Speen es 
Prize Awards in Chemistry of the Paris 
Academy of Sciences............... 
Prize for 1929, Harrison Memorial—. . 
Prize for Studies on Sugar, Nobel Chem- 
istry— 
Prize in Medicine, > men. reacts Share 
obel— 
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Prize Winners, Britain Honors 1929 
Vobel ‘ A ea Pree 

Prizeman in Physics, Pioneer of Wave 


Mechanics Is Nobel 


Problems, Philosophy Needed to Solve 
Teachers’—..... : 

Program of the Society of Rheology, 
Preliminary—..........0+; 

Progress Exposition ‘in 1933... : 

Propellant, American Rocket Experi- 


menter Announces New Liquid—.. . 
Publications, Preservation of—........ ; 
Pumice Manufacture in the Rosebud... .. 


Qualitative Analysis, The Teaching of—. 
Quantum Theory Wins Another Victory. . 


Radiator’s Sake, For Your—? 

Radioactive Potassium, Heart Beat Started 
| Re Pee , ; ss 

Radioactive Waters, To Test , 

Radioactivity of Water, Study Methods 
of Testing—....... 

Radium, Mme. Curie Doubts Change i in 
Rate of Decay of—. 

Radium Commission of London Receives 


NNER oie.s'e 50.6.6 AUT Senet s 
Radium Ore, Possible Canadian Produc- 
tion of—.... : Mets << 
Radium Rays, “Vacuum Tube Produces 
Artificial—. . 


Raman Effect... 
Ramsay, L iquid 
Wm.—..... 
Rare Earth Elements in G lass. , 
Rare Earths, Brauner, Investigator of 
Honored by Czechoslovakia 
Rare Sugar Now Made Chez ~~ 
Cotton-Seed Hull Bran. 
Raw Material, A Great 
Rayleigh, Historical Appars atus of—Dis- 
coverer of Argon, Threatened by Fire. 
“Rayon,” The Term—.. 
Rayon Exhibition, First World 
Rays, Vacuum Tube Produces 
Radium 4 
Reactions, Effect of Water on Chemical 
Reading, Rules for 
Reducing Dust Hazard 
dustry... ey 
Reform of Nomenclature of 
Chemistry ey 
Refrigerator Gas, Does 
Methyl! Chloride, 
Refrigerator Gas Is Fireproof, Non Poison- 


Air Compressor of Sir 


from 


Art ificial 


of Granite In 
Organic 


Not Poison Food, 


ous, New— : 
Requirements, Would “Add Medic: al Ex 

amination to Graduation 
Research....... 


Research—First F loor. 
Research Turns from Paints to St udy the 
oods Paintec 
Researches, U. S. Dep artment of Agricul 
ture Plans Manifold 
Rheology, New Science of Flow C hristened 


Rheology, Preliminary Program of the 
Society of — nae : cae 

Rocket Experimenter Announces New 
Liquid Propellant, American— 


Royal Institution, Structural Alterations 
Royal Society, Awards of —. 
Royal Society Medals, G. N. 
CIO os kvietcs cuceseeees 
Ne ei cie aKa 6.6 oe lace 68 
Rubber, Indian Hemp, Common 
Possible Source of —. ; 
Rubber Experiments, Depart ment of 
Agriculture Observine Goldenrod—. . 
Rubber Explodes When Overworked. 
Rubber in Florida, Hope of Department 
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Rules for Reading ea Wate 
Russian Sulfuric ‘Acid Industry, The—- 
Rustproof Steel Welds Easily........... 
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Salt Played Large Part in Shaping Mexican 
History. 
Sand, 


Diamonds Scooped Up. with Sur- 
as Source of Helium 
British See—. ; 
Sawdust to Sugar, Turning 
Scale, Removing Metal—.. are 
Scheele on Sesquicentennial of His Dis- 
covery of Glycerin, Manufacture 
Honor Swedish Chemist Gata 
School Teachers, Test Devised to Pick 
Talented— 
Science, What Is 
Science a Major Factor in Farm Relief. 


Sand ‘for ‘Airships, 








Science Is Not Scientific, Modern—. 
Science of Flow Christened Rheology, 


New— 
Sciences, Prize 
Paris Academy of 


Awards in Chemistry of the 


Scientific Investigations of Spontaneous 
Combustion Proposed 

Scientific Medical, The—. T. StePnEn- 
SON os 

Scientific Work Not Mathematically Ex 
act, Says All 

Scientists, Question of Ether Again Con- 
fronts ! 

Scum-Weed, Nitrogen of Air Fixed by 
Lowly 


Seed Makes Useful Drug, Watermelon 

Seed Waste, Xylose from 

Sex Hormone Isolated by German C hem- 
ist 

Silver Mine, Ww aste Movie Developer Is. 

Silver Producing Mines of British Colum 


Rees ware ar “oh ieee a 
Skin against X-Ray Doses, Try to 
Toughen—. 
Snowflakes, Artificial : 
— of Rheology, Preliminary Program 
CRO on os eee i 


Seliaa Sulfide in the United States 

Soils, Nature’s Legume Crops 
Poorer—....... 

Solvent Vapors, Health Risks from- 

Space, Gigantic Atoms Suggested as Con 
stitution of—.. 

Spontaneous Combustion, Theory of 

Spontaneous Combustion Proposed, Scien 
tific Investigations of ae 

Sprays, Lead Arsenate 

Squeezability of Chemicals, age of Su- 
per-Sound Waves Tells—. mee 

Stains, Removal of—......... 

Statistics, Educational—. 

Steam Used in Making Inflammable Gas. 

Steel Welds Easily, Rustproof ‘ 

Steels, Motion Picture Showing Mé anu- 
facture of Alloy— 

Stonelike Product, Maizolith, 
CORROODE. «5. 000s 


Select 


Made from 


Street Car Bearings, Limestone Reduces 
Friction in 
Seer Alterations on Royal Institu 


Students, Philadelphia ‘Chemical Club to 
Aid— 

Students Use Their Leisure Time, How 

Study, Academic Home— 


Study Methods of Testing Radioactivity 
of Water..... 
Study Vital Organs with X-Ray “Movies 


Substitute, A Platinum— 

Sulfuric Acid and Strength of Solution, The 
Freezing Point of—.... : 

Sugar, New Corn-Waste Chemical 690 


Times Sweeter than ; 
Sugar, Nobel Chemistry Prize for Studies 





on—...... 
Sugar, Turning ‘ Sawdust to—....... 
Sugar Industry, The—............ceceee 


Sugar of Germ Cells May ‘Be Most Im 
portant Part. 

Sugar Now Made Cheaply from Cotton- 
Seed Hull Bran, 


Rare—. 
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Sulfate, Zinc—Kills Weeds but Lets Little 
Trees Live. Ee 
Sulfide in the United States, Sodium—. . . 
Sulfuric Acid Industry, The Russian—.. . 
Saperphes hate Bags, Restoring Jute—.. 
Surgery—See Zinc Chloride Used to Re 
move Vital Organ. . os ‘ 
Synthetic Bell Imitates Big ‘Ben. 


Tannic Acid Treatment, Hope for Burned 
Children Seen in— 

Tantalum, Rarer than Gold, Increases, 
Production of —.. Tiree ee 

Tartrate of Lime, Dehydrs ated: ae ee ee 

Teach, I Love to—... 

Teachers, Association ‘of Science—of the 
Middle States and Maryland. 

Teachers, High Schools Should | Have 
Best 

Teachers, Test Devised to Pick Talented 
School—... 
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EDITOR’S OUTLOOK 


HE Nobel Prize in chemistry for the year 1912 was awarded equally 
to Victor Grignard and Paul Sabatier, in the case of the former 

“for the so-called Grignard reagent, discovered by him, which, in recent 
years, has greatly advanced the progress of organic chemistry,’ and to 
the latter ‘‘for his method of hydrogenating organic compounds in the 
presence of thin plates of metal.”’ 

Grignard was born in Cherbourg on May 6, 1871. 
’ His preliminary training was received at the lycée of 
his native town and when he received his bachelor’s 
degree there in 1887, he was two years too young to enter the Normal 
School at Cluny, to which he was finally admitted in 1889. At Cluny 
and later at the University of Lyon, he prepared himself for the Licence- 
és-Sciences mathématiques and it was not until the year 1894 that he was 
persuaded by a fellow-student to undertake the study of chemistry, 
which hitherto he had held in aversion. Fortunately, at Lyon, he set 
to work in the laboratories of Bouveault and Barbier, under the spell of 
whose enthusiasm his prejudices melted away. Barbier had been inter- 
ested for some time in obtaining a-substitute for zinc in organo-metallic 
syntheses, and he put his young assistant to work on the substitution of 
magnesium in the Saytzeff reaction. Grignard proposed the idea that 
halogen alkyls alone in the presence of ether act on magnesium, but 
Barbier dismissed the suggestion with a smile. It was not until 1900, 
when Grignard took up independent research for his doctorate, that he 
felt free to pursue his own plan. ‘The immediate outcome, the discovery 
of the Grignard reaction, gave no greater pleasure and astonishment to 
its inventor than to Barbier. Grignard set eagerly to work, testing out 
his discovery in numberless applications which gave an enormous im- 
petus to the work of organic synthesis throughout the world. He pre- 
sented the details of his discovery to science in his dissertation for the 
doctorate which he received in 1901. 

His professional advance was rapid. Important appointments at 
Lyon and Besancon were followed by a call to the University of Nancy, 
where he was appointed as titular professor in the chair of organic 
chemistry in 1910. He has since returned to Lyon to direct the School 
of Industrial Chemistry. Prior to the Nobel award, he had received 


Victor Grignard 
1871- 


many honors, among them le prix Cahours in 1901 and 1902, la médaille 


Berthelot in 1902 and le grand prix Jecker in 1906. 

Sabatier,! who shared the Nobel award with Grignard, 
is a native of Carcassonne, where he was born on Novem- 
ber 5, 1854. Prior to receiving his doctorate in 1880 he 


Paul Sabatier, 
1854- 


1 The portrait of Dr. Sabatier appeared as the frontispiece to the October, 1926, 
issue of THIS JOURNAL. See also in the same issue, Editor’s Outlook, p. 1095, and the 
article ‘‘La Chimie Moderne et Marcelin Berthelot,’ pp. 1099-102, by Dr. Sabatier. 
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worked as an assistant in the laboratory of Berthelot at the Collége de 
France. He has made many and important contributions in diverse 
fields of chemistry. His earliest interest was in physical chemistry. 
This was followed by a long period devoted to the study of mineral 
chemistry, but his outstanding investigations beginning in 1897 have 
been concerned with the organic field. All his work since 1884 has been 
performed at the University of Toulouse, in which his affections are so 
deeply rooted that he refused the flattering invitation to accept the 
chair left vacant at the Sorbonne by the death of Moissan. 

As recently as 1926, the United States had the pleasure of entertaining 
this distinguished scientist and during the course of his visit, the Ameri- 
can Chemical Society honored itself in receiving him into its honorary 
membership. 

In the 1912 award of the Nobel prize in chemistry, the committee of 
the Royal Academy of Sciences of Sweden placed a seal on the value of 
method in the progress of science by selecting for the coveted honor these 
two who had performed not the least of services to the broadening of 
human knowledge by ‘‘forging new arms for the arsenal of science.”’ 

The Journal gratefully acknowledges the courtesy of Mr. Sederholm, 
managing director of Nobelstiftelsen, Stockholm, Sweden, in the gift of the 
accompanying portrait of Dr. Grignard. 


OT long ago in these columns we wrote in favor of simplicity in 
elementary chemical instruction. Our informal thesis was directed 
specifically at the point that a relatively simple picture of the atom 
suffices as a working diagram to correlate and explain all 
of the phenomena commonly covered by the elementary 
course. ‘The complications and refinements essential to an 
atomic model to account for a complete line spectrum are confusing rather 
than helpful in an elementary presentation of simple chemical reactions. 
Hence such details are superfluities to be avoided in dealing with be- 
ginners. A simple model should be employed with the frank statement 
that it is not intended as a representation of reality, but as a blueprint 
containing the features essential for our immediate purposes. 

There is in some quarters, however, an apparent disposition to make 
simplicity an end in itself—a certain tendency to assume that the 
simplest possible exposition of any phenomenon is, zpso facto, the best 
possible presentation. This notion, we believe, involves fallacies which 
should not be allowed to pass unchallenged. 

When simplicity consists in the elimination of irrelevant and useless 
detail it is a quality to be desired and pursued. When simplicity is inter- 
preted as avoidance of the detail necessary to a lucid presentation of 
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fundamentals it is no longer a virtue, but a species of shirking. The use 
of the term in this sense is in reality a misuse. Simplicity is not synony- 
mous with ease. ‘The easiest explanation of any particular unit is not 
always the simplest (7. e., the clearest and least confusing) explanation 
in the long run. It-is very apt to be not even the easiest when viewed in 
the perspective of the course as a whole. 

Those of us who teach chemistry by the unit system are sometimes too 
prone to fall into the error of dismembering our course into a number of 
separate and only loosely related entities. When we do this we are 
apt to make the further mistake of adopting methods which seem entirely 
satisfactory for isolated units but which leave much to be desired from 
the standpoint of the course as a whole. 

There is a cumulative effect in the presentation of a unified course 
which should not be ignored. Fundamental and unifying principles may 
sometimes be difficult to present at first but they pay dividends at in- 
creasing rates as the course proceeds. Repetition and association of 
ideas operate to make learning easier as one goes forward. 

There can be no doubt that instruction based on fundamentals is the 
most effective instruction in attaining the proper objectives of an ele- 
mentary course. If there are two contributions above all others which 
instruction in the sciences should make toward the pupil’s cultural develop- 
ment, thos¢ two are a recognition of the wide applicability of funda- 
mental generalizations, and an appreciation of the scientific method. No 
course which consists in memorizing informational material on a series 
of apparently unrelated topics, or which involves the mastering of a num- 
ber of semi-empirical methods of arriving at the correct answers to 
formal questions can by any stretch of the imagination be conceived as 
paying its way in the good, hard coin of desirable results achieved. 


OME time ago there appeared in one of our popular periodicals a 
debate on the question: ‘‘Can education increase intelligence?” 
The most outstanding impression remaining with the writer at this time 
as a result of that debate is that the two debaters did 
not discuss the same subject. Each made out a fairly 
good case for his side of the question on the basis of his 
own interpretation of the term ‘‘intelligence.’’ It was evident through-” 
out, however, that each was in reality shadow-boxing with a phantom. 
There was no actual meeting of the two ostensible opponents. 

This is one of the difficulties which attends all attempts to discuss or to 
measure intelligence and the extent to which it may be affected by vari- 
ous factors. One often wonders why the psychological house-cleaning 
which sent the ‘‘mind” to the attic did not do likewise by “‘intelligence.”’ 
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Surely one is quite as much a reification as the other. Perhaps it was 
felt that we must retain a few linguistic conveniences even at the risk of 
objectifying abstractions. 

Theoretically there is a possible way out of the difficulty. We might 
adopt some rigorous technical definition or criterion of intelligence and so 
give the term a special sense which would have real validity in psychology 
but which would not be synonymous with the sense implied in general 
usage. In fact it has been suggested semi-seriously that ‘‘intelligence is 
what the intelligence tests test.”’ 

However, we did not set out to commiserate with the psychologists on 
the difficulties that beset them. No doubt they deserve to suffer for 
being psychologists. Nor shall we presume to advise them how they 
may become scientists and so achieve salvation. We desire only to 
suggest that, so long as there is so little general agreement as to what 
intelligence really is, and so long as the psychologists have so little idea 
what they are really testing when they give intelligence tests, it might 
be wise to suspend judgment on some of the educational implications of 
their conclusions. 

Some years ago they heaved the doctrine of formal discipline over- 
board with a tremendous splash. And to their credit be it said that they 
pitched a lot of nonsensical exaggerations and manifest absurdities after 
it. But now just when some of our practical teachers are beginning to 
hear rumors that there is a man overboard, the old doctrine seems to be 
on the point of climbing back in again, and there are some psychologists 
at least who stand ready to heave him a line and lend him a hand over 
the side. He is somewhat wan and reduced, it is true, and he has lost 
nearly all of his baggage, but he is the same stern old optimist. 

In a recent address delivered before the Harvard Teachers’ Associa- 
tion, Professor Frank N. Freeman! examines the types of evidence which 
have led many modern educators to the conviction that “‘it is impossible 
to improve the individual's general intelligence and that it is necessary 
to restrict education to very narrow and specific forms of training.”’ 
These consist of experiments on the transfer of learning, of certain 
assumptions covering the inheritance of mental traits, and of certain 
interpretations which have been placed on the results of intelligence 
tests. Professor Freeman shows that some of these assumptions are 
unjustified, that a great deal of the statistical material available is 
‘apable of dual interpretation, and that the earlier experiments which 
were taken to indicate no transfer or only a very limited transfer of learn- 
ing have been matched by others which seem to show a greater degree of 


1“The Effect of Environment on Intelligence,”’ Sch. G Soc., 31, 623-82 (May 10, 
1930). 
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transfer. In addition he discusses several studies on identical and frater- 
nal twins reared in the same, in similar, and in dissimilar environments. 
In so far as intelligence tests may be considered to measure intelligence, it 
appears that environment does have some effect. If environment, why 
not education? 


If we grant that the evidence seems to indicate that intelligence may be influenced 
by the environment, how are we to explain the effect of environment on intelligence? 
How are we to think of intelligence and to conceive of its growth or development? 
It is difficult to conceive of intelligence as affected by education if we think of intelligence 
or of learning according to the atomistic theory. According to this theory learning 
consists merely in the formation of particularized responses to particularized elements of 
the surroundings. A complex form of learning would consist simply in a large collection 
of these particularized responses. It would be made up of a large number of special 
bonds between elements in the situation and elementary responses. If learning is 
thought of, on the other hand, as the organization of experience and the organization of 
suitable responses to the environment, it is quite possible that learning one thing helps 
the learning of another and that a cumulative effect may be produced which brings about 
a real improvement in intelligence. 

What we call thinking is really such a process of organization. We learn to conceive 
of the features of our surroundings not as so many separate unrelated elements, but as 
grouped and organized in such a way that whole masses of them can be treated as units 
instead of as discrete elements . . . . This organization of the elements of our experience 
into organic units is what we call the formation of ideas. An idea may represent the 
organization of simple elements of experience into a larger unit. This idea may again 
become a unit in a larger organization. We carry on much of our thinking and much 
of our conversation in terms of these ideas. We do not go back to the original experi- 
ence from which they are derived. ‘The more ideas and the truer ideas a person has 
derived from his previous experience the better able he is to carry on the higher forms of 
organization which we call thinking. He is more intelligent because he is better able to 
deal with the problems that confront him, and this increase in intelligence is a product of 
his previous experience and his education. 

Whether this explanation of the way in which education may improve intelligence 
is correct or not, one practical point is clear. Whether education improves the intelli- 
gence will depend largely on whether the education is of a narrow specific sort or of the 
broader sort which encourages the development of ideas and generalizations. The kind 
of education we give the child, furthermore, will depend upon whether we believe in the 
possibility of the broader outcomes of education. This being the case it seems wise to 
give the child the benefit of the doubt and to provide for him the type of education which 
will develop his intelligence to the highest point of which he seems capable. 


Many of us are glad to see this point of view advanced with some show 
of reason and authority. While the doctrine of specific training has un- 
doubtedly induced educators to attempt to ‘define the aims and out- 
comes of education in more definite and specific terms,’ and while it has 
winged a few high-flown orators and brought them to earth, it has also 
had less desirable effects on educational philosophy. Some of us who 
have retained a wishful faith in the broader outcomes of education will be 
glad to know that, though we may be wrong, we are not just now both 
wrong and old-fashioned. 
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THE DIALYZER 


(For questions 1-8 see pp. 1493-519.) 
What industries flourished about 100 years ago in that section of New Jersey which 
has recently been devastated by forest fires? 
Trace the formation of bog ore in New Jersey. 
Name and locate some of the important furnaces and forges devoted to this in- 
dustry. 
Describe the methods used for digging and handling the ore. 
What is a bloomary? Why is it so called? 
Was the bog ore used other than for the iron obtained from it? 
When and where in America were the first cast iron water pipes laid? At what 
iron works were these pipes cast? 
What was the attitude of the British about 1750 toward the bog ore industry of 
the United States? 
(For questions 9-10 see pp. 1520-386.) 
What is the form of lead trees obtained in silica gel when zinc is used as the re- 
ducing agent? Does it differ from that obtained when (1) tin, or (2) cadmium, 
or (8) iron is substituted for the zinc? 
How would you photograph successfully some lead trees grown in silica gel? 
(For questions 11-13 see pp. 1537-43.) 
When and from where were the first bananas imported into the United States? 
How rapidly does the reducing sugar content of the banana change? 
Does treatment with ethylene hasten the ripening of bananas? 


Does the teaching of chemistry in the schools and institutes of France resemble 
that in the United States? (pp. 1544-9.) 
Who was Anthony von Leeuwenhoeck? (p. 1552, pp. 1671-3.) 
What is a cheap present-day commercial source of furfural? Name some uses of 
it. (pp. 1563-4.) 
Why is ‘‘cracked”’ gasoline used as an anti-knock fuel for automobiles? (pp. 1580- 
“) 
Of what value is a course in organic qualitative analysis? (pp. 1588-96.) 
With what class of elements is the name of Prof. Bohuslav Brauner allied? What 
celebration has recently been held in his honor? (p. 1592.) 
What recent method has been proposed for deriving the stereochemical configura- 
tions of d-glucose and of d-galactose? (pp. 1599-601.) 

(For questions 21-22 see pp. 1602-16.) 
What are ammono aldehydes? Do they resemble the oxygen aldehydes in reac- 
tions? Give examples. 
Show by reactions how hydrocyanic acid is related to the ammonia system of 
compounds. 

(For questions 23-25 see pp. 1617-81.) 
Which variety of peanut is most valuable for oil production? 
What is the process used in the United States for the refining of the peanut oil? 
Why do some peanut oils turn rancid more quickly than others? 

(For questions 26-27 see pp. 1632-41.) 

Distinguish between electrotypes and stereotypes. 
What is a zinc line cut? A halftone? 


Are you seeking a substitute for the fornial laboratory notebook? (pp. 1642-4.) 
How would you proceed in the laboratory to make Epsom salt from magnesite? 
(pp. 1656-8.) 

How does your required equipment for freshman laboratory outfits compare with 
those of other institutions? (pp. 1683-7.) 
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THE BOG ORE INDUSTRY IN SOUTH JERSEY PRIOR TO 1845 


K. BRADDOCK-ROGERS, UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA, 
PENNSYLVANIA 


In a section of southern New Jersey there is a vast area which is very 
nearly devoid of any useful occupation. It is commonly known as ‘The 
Pines,” ‘“The Pine Barrens,” ‘““The Wilderness,’ and similar names. ‘This 
section lies principally in the counties of Atlantic, Ocean, and Burlington 
and somewhat in Monmouth, Cumberland, and Cape May counties. In 
this section there once existed important industries such as lumbering, 
ship-building, glass-making, brick yards, salt works, paper mills, hunting, 
tanneries, turpentine distilling, and iron works. Today hunting is a 
sport to be pursued,as the law allows; glass works flourish in the southern 
part of the State; two or three paper mills still survive; the other activities 
have long since ceased to function. With these businesses there were 
towns and roads and stage coach lines; some of the larger towns have 
survived, many have shrunk to mere hamlets, many others have disap- 
peared. The old stage coach roads have almost followed the coaches— 
they are mere woodland trails well-nigh impassable. The so-called main 
roads are winding, rutted, and narrow. ‘Turn-outs which were cut many 
years ago are still in use and in many places the remains of the corduroy 
roads may still be seen. 

Now it must be remembered that this part of New Jersey is twenty 
minutes or less by air from Philadelphia and Atlantic City, and less than 
three-quarters of an hour by air from New York City. Its extremes 
are cut by an enormous volume of motor car travel; on the south, Phila- 
delphia to Atlantic City and the southern resorts; on the north, Phila- 
delphia to Lakehurst and Asbury Park and the northern resorts. These 
main roads are typical of any other main road in the country, but off these 
roads there is a different world. Along the roads in ‘The Pines’ gas 
stations do not exist, bill boards and advertising signs are unknown, di- 
rectional road signs are either absent or consist of weather-beaten boards 
nailed to a tree or post pointing in some general direction and on them 
are rudely painted the names of villages or towns—often with names 
misspelled or with the letters formed backward. Now and then along 
these roads there is a shack or house of one to three rooms in which the 
‘“‘piney’’ and his consort live. These shacks seldom have cellars, few 
windows, and none of the simplest conveniences of life. In several places 


it is difficult to distinguish the shack for humans from the shack for the © 


horse and cow. Close to the house is a dugout whose rounded, sodded 
roof is two or three feet above the ground. This is for food storage and 
in times of necessity it has been used as a refuge from forest fires. 

To be in “The Pines’ at night does more to emphasize the desolation 
of this district than anything else. A winding, twisting road in the blackest 
night illuminated by intermittent flashes of blinding lightning shows the 
1493 
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region in all the gaunt nakedness of a fire-ravaged forest; hundreds of 
specters and skeletons of weird and demoniacal form flash into view, 
followed by ghostly distorted shadows appearing and disappearing in the 
auto headlights. Hardly less weird and unnatural is a bright moonlit 
night in ‘The Pines.’”’ The stillness is deafening, the deep and endless 
shadows destroy all sense of distances, the bogs, swamps, and forests are 
as still and forsaken as a painted ship upon a painted ocean; and as the 
crow flies Philadelphia is but thirty miles away. Here and there among 
the tree skeletons the dim light of a piney hut appears for a few seconds 
to emphasize the loneliness of the place. Gas and electric lights do 
not exist in this forgotten land, all lights come from oil lamps and candles; 
in direct contrast there appears a telephone line—the line of the forest ~ 
service patrol which is the only sign that civilization is near. 

It was in such country as this that the bog iron industry and the other 
activities flourished over a hundred years ago. Today there is nothing, 
not even ruins. 

The bog iron industry of New Jersey was at one time one of the most 
important of the many industries in the State. It had everything at hand 
for success. ‘The bog ore deposits were rich and very extensive; the 
forests gave an ample and inexhaustible supply of wood for charcoal; 
the streams were large and when dammed provided power for saw mills, 
grist mills, and for the trip hammers and bellows of the iron works. ‘The 
majority of the streams also afforded a direct avenue for the transportation 
of supplies and the finished articles. Such a combination was ideal and 
the early colonists took full advantage of it in the development and 
prosecution of this business. 

Beginning about 1700 the bog iron industry slowly developed and ex- 
panded so that during the Revolution and the War of 1812 several of the 
furnaces and forges played most important réles. In the first decade of 
the 19th century further expansion took place with the result that this 
business reached its peak from 1812 to 1840. Its growth was slow and 
steady; its decline was precipitous and phenomenal. In eight years, 
1846-54, this industry passed out of existence, never to be revived. Since 
then it has been forgotten; the furnaces and forges were abandoned—some 
in ruins, most of them destroyed—the iron towns melted away, later to 
decay and burn, and the forest came back to reclaim its own. 

The collapse of this flourishing business was brought about primarily 
by the discovery in Pennsylvania of anthracite coal in the immediate 
vicinity of the great iron ore deposits. Furthermore, the bog ore was 
high in sulfur and phosphorus which, with the then-known methods of 
smelting, rendered it unfit for steel. These two facts above all else doomed 
the bog ore as a commercial source of iron. 

When speaking of the early iron industry of New Jersey it must be divided 
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into two parts from two different angles: its mineralogical source and 
its geographic location. ‘The State of New Jersey may be divided by a 
general northeast-southwest line extending from Asbury Park to Salem. 
North of the line is the Piedmont Plateau and the iron exists as magnetite 
and some hematite; south of the line is the Coastal Plain and the iron 
exists as limonite or bog ore. ‘There are a few small deposits of bog ore 
north of the line but they are so unimportant as to be largely neglected 
and their presence is of interest primarily to the geologist. In the Coastal 
Plain there are two main areas of limonite beds, and several smaller sec- 
tions. ‘The bog ore occurs where the drainage of the land is very poor; 
i. e., where swamps abound and very sluggish streams exist. Above tide 
water Cedar Creek falls 7 feet in 7 miles; Mullica River, 5 feet in 16 miles; 
Great Egg Harbor River, 5 feet in 25 miles. This condition is typical of 
South Jersey. Much of the land has very slight elevation and some of 
the swamps and forests are just about at sea level. The major bog ore 
deposits are in the basins of the Mullica River and Great Egg Harbor 
River systems. Other large deposits dot the headwaters of the North 
and South Branches of the Rancocas Creek. Minor deposits exist through- 
out the entire section. Reference to the list of furnaces and forges (page 
1502) and to the map (page 1501) gives a very clear idea of the area 
over which this industry extended. 

The literature on the formation of bog ore in the various parts of the 
United States is very voluminous. An attempt will be made to give a 
brief account of its formation in New Jersey. 

In general there are two main mineral sources of iron in South Jersey; 
marls or greensands and the white sands. The former contains iron as a 
constituent with admixed iron pyrites and vivianite as impurities; the 
latter contains iron in its inferior layersin some form. ‘There are several 
primary agents which decompose these ferruginous materials. Surface 
and underground waters charged with carbon dioxide and oxygen, with 
traces of sulfuric acid from the oxidation of pyrite, with many organic 
acids of complex and unknown character from the decay of vegetable 
matter, act on the iron-bearing substances. The iron slowly goes into 
solution probably as ferrous bicarbonate, ferrous sulfate, and ferrous 
salts of organic acids. A secondary reaction is that of the sulfuric acid 
on the greensands, limestone, and vivianite. Whatever are the inter- 
mediate reactions the net results are the same: the iron in solution. 

The soluble ferrous salts are in a very unstable condition. The water 
slowly gives up carbon dioxide and the oxygen of the air oxidizes the iron 
which gradually precipitates as basic salts or hydrated oxides. Another 
very important oxidizer and coagulant of iron salts is the microérganism, 
crenothrix; particularly so in waters which are high in iron and organic 
matter. ‘This filamentous bacterium oxidizes and precipitates the iron 
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about any firm object upon which it can cling. Deposits which have been 
made in this manner have taken the exact form of tree stumps, trunks, 
branches, and root systems. 

The large streams are fed by the surface and underground waters and 
by the smaller streams; all these contain iron in solution. It is along 
the banks of these streams and swamps that the iron precipitates and 
builds up the beds of limonite. If in its precipitation the iron carries 
with it much mud, sand, and organic matter, there results a hard, com- 
pact rock commonly called ironstone. The limonite is indefinitely termed 
a hydrated iron oxide. Five such mixtures have received names as mineral 
species; only one, goethite, is recognized as definite. The others are 
considered to be amorphous and regarded as mixtures of the monohy- 
drate with absorbed capillary water. 

The general method of digging and handling the ore was essentially 
the same at all the works. Therefore, the method which was used at the 
Atsion Furnace is described in some detail. 

The Atsion River takes its origin within a mile of Berlin (formerly called 
Long-A-Coming). Its course passes through an extensive ferruginous 
sand region, thence through cedar swamps, and finally to the swamps and 
meadows which border the pond at Atsion. In the manner described the 
water collects the iron in a soluble form and then deposits it in the bogs 
and meadows. ‘This ore which was used at the Atsion works was dug 
three or four miles above the furnace and floated to it from the bogs on 
barges. The swamps were and still are very widespread and the numerous 
shallow coves at their edges were covered with water from one to two 
feet deep. Some, however, were filled with a spongy peat commonly 
called ‘‘muck,’’ which was of little use. The ore was chiefly dug in these 
coves. Excavations eight to ten feet square were made and between 
each a thin dike or dam was left to prevent the water from flowing in upon 
the diggers or ore raisers. "There were three kinds of ore which were gen- 
erally found in each hole in the order named: the loam ore, the seed ore, 
and the massive ore. In some of the diggings only one or two of the varie- 
ties occurred, depending on their age. The loam ore was the youngest; 
it was merely the infiltration of the iron precipitate into the soil or loam 
of the bog. As it aged and was built up the ore became more compact 
and heavy. In the center of many of the lumps, the mass possessed a 
crystalline structure which, if permitted to age, would have been completely 
replaced by iron oxide. Even though the change was complete, or nearly 
so, the mass had a honeycomb or sieve-like structure. That which was 
partly changed from the loam to the seed ore was greatly preferred by the 
furnace operators because it was the best for easy reduction. 

The handling of the raw products in the iron industry was very crude. 
Usually when the colonists made a clearing much of the timber was fired. 








—_ -§ a 2 2 be 2 Ut te a ee ok kk 














THE BOG ORE INDUSTRY 1497 





Vou. 7, No. 7 


On the whole this was not the case in the neighborhood of the furnace. 
Immense quantities of charcoal were needed so that as the iron ore de- 
manded this reducing agent, the land for farms, villages, and roads was 
cleared without undue waste. (It must be borne in mind that only the 
destructive distillation of wood was practiced.) The charcoal! and timber 
were hauled by mule and ox teams, and, as has been pointed out, the ore 
was generally floated to the furnaces. ‘The flux seems to have been oyster 
and clam shells. Whether some of the furnaces used the limestone of 
marine origin which abounds in South Jersey is at present unknown. 
The ore, charcoal, and shells were mixed together and fired under a forced 
draft. The latter was produced by water power which will be more fully 
discussed soon. 

The bloomaries and forges which were used in South Jersey were not 
different from those in the other colonies. All the types of bloomaries 
and forges originated in Europe and from them were designed those which 
were used in the colonies. The Anglo-Saxon word ‘blooma’ means a mass 
or lump and it is from this word that bloomary is derived. It signifies 
the furnace because the products derived from the heated ore were ob- 
tained in a lump or bloom.. Properly speaking, the bloomary was a forge 
which converted the iron ore directly into wrought iron. The German 
bloomary which was used in the colonies was an enlargement and modifica- 
tion of the Catalan Forge. 

In ‘‘The Forest of Dean,” Nicholls quotes a description by Dr. Parsons 
of the furnace and forge which were used in England in the 17th century. 
The original manuscript was written in 1680. The description is given 
in part: . 

From these furnaces they bring the sows and piggs of iron, as they call them, to 
their forges; these are of two sorts, though they stood together under one roof; one 
they call their finery and the other chafers; both of them are upon hearths upon which 
they place great heaps of sea coal, and behind them bellows like those of the furnaces, 
but nothing near so large. In such finerys they put their piggs of iron, placing three or 
four of them together behind the fire with a little of one end thrust into it where soften- 
ing by degrees they stir and work them with long barrs of iron till the metall runs 
together in a round mass or lump, which they call an halfe bloom: this they take out, 
and, giving it a few strokes with their sledges, they carry it to a great weighty hammer, 
raised likewise by the motion of a water wheel, where applying it dexterously to the 
blows, they presently beat it into a thick short square; this they put into the finery 


again, and, heating it red hot, they work it under the same hammer till it comes to the-- 


shape of a barr in the middle, with two square knobs at the ends; last of all they give 
other heatings to the chaffers and more workings to the hammers, till they have brought 
their iron into barrs of several shapes, in which fashion they expose them for sale. 

All their principal iron undergoes the aforementioned preparations yet for several 


1 The author has it on good authority that charcoal is still made in the Jersey 
woods as it was made over a hundred years ago. Several wagon loads are brought out 
each year according to this report. 
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other purposes as for backs of chimneys, hearths of ovens and the like, they have a 
sort of cast iron, which they take out of the receivers of the furnace, so soon as it is 
melted, in great ladles and pour into the moulds of fine sand in like manner as they do 
cast brass and softer metals; but this sort of iron is very brittle that, being heated, 
with one blow of the hammer it breaks all to pieces. 


The furnaces which were used in America were without a doubt an exact 
counterpart of those which were used in England at the same time. 
Another interesting description can be found in a “Collection of English 
Words” by John Ray, 1672. 

The hammers, as has been briefly mentioned, were driven by water 
power. In Agricola’s “De Re Metallica” printed at Basle in 1556 are 
engravings which show the tilt hammers and bellows which were used in 
Saxony. ‘The basic ideas of these were brought to this country and de- 
veloped. Again quoting from the manuscript just mentioned: 


.... Behind the furnace are placed two high pairs of bellows whose noses meet 
at a little hole near the bottom; these are compressed together by certain buttons 
placed on the axis of a very large wheel, which is turned round by the water, in the 
manner of an overshot mill. As soon as these buttons are slid off, the bellows are 
raised again by a counterpoise of weights, whereby they are made to play alternately, 
the one giving its blast while the other is rising. 

In the same manner the wheel and trip hammers were operated for ham- 
mering the iron. Another description of the water blast or trompe ap- 
peared in the “Manufacturer's Guides” of 1858. It follows: 

The water blast consists of a box, say 5 by 2!/2 by 11/2 feet, nearly immersed in the 
stream, directly underneath the forebay or flume. ‘The water rushes down into its 
upper end from the forebay through a wooden pipe, 8 inches square, separated in two 
by a space of an inch or two, as if the two joints of a stove pipe had parted that much. 
Into this slit air is sucked by the falling water and driven out through another 3-inch 
tube at the lower end. Inside the box, and parallel with its lid, a plank called the 
spatter board is set a few inches below the first tube. The water escapes from a hole 
under the water level at the lower end of the box. ‘This apparatus gives a cold damp 
blast, with a great waste of water, but one that is very uniform. 

The first type of furnace which was constructed in New Jersey and in 
all probability in other localities, too, was most unique and primitive. 
For this description the author is indebted to Mr. Wm. 5. Pettit of Bur- 
lington, N. J., whose several ancestors were ironmasters at Atsion, Wey- 
mouth, Mary Ann, and Hanover Furnaces. ‘This picture has been handed 
down by word of mouth so that the description may not be accurate as to 
dimensions and details, but the main facts and plan are substantially 
correct. 

In the production of iron from the ore there must of course be material 
from which to build the furnace. In many cases the locations of the 
works were in the dense woods—brick and iron were necessarily absent 
and hard to get; timber, water power, and clay were in abundance. Mak- 
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ing use, therefore, of the material in hand the first furnaces were in many 
cases large gum trees, hollowed out and lined with clay. ‘The hearth was 
of clay a foot thick, and at intervals of a foot or so above the hearth there 
were three sets of tap holes. The lower set was used to drain off the 
molten iron into a clay trough built around the tree trunk. ‘This trough 
had a small spout through which the molten metal dropped into a little 
cart lined with clay. From this cart the iron was poured into sand moulds. 

The second set of tap holes a foot or so above the first set was to draw 
off the slag into wheelbarrows or carts, likewise lined with clay. The 
tuyéres were above this set of tap holes. During operations the holes 
were stopped with clay or hardwood plugs. 

The air blast was produced by bellows, at first by man power and after- 
ward by the ever-present water wheel. ‘The air line which was later made 
of iron pipes was first made of wooden pipes with, in all probability, leathern 
joints. 

The charging of the furnace was quite ingenious. An inclined plane 
was built against the tree and a cart loaded with ore, flux, and charcoal 
was drawn up. A rope was hitched to the cart, passed up the plane, 
then through a block down to the ground and through another block to 
the source of motive power. ‘This was either horse power, ox power, or 
man power. 

After a considerable quantity of pig iron had been made, a furnace of 
more rigid and permanent construction was built. From the clay bricks 
were made which were also used in the building of the furnace. ‘This 
crude type of furnace gave birth to the iron industry of South Jersey. 

It is commonly thought that the bog ore was only dug as a source of 
iron. ‘This was not the case. One of the earliest and most unique uses 
of the ore was for war paint. ‘The Indians ground the ore and mixed it 
with bear’s grease and applied it to their bodies. ‘There is no evidence 
that they knew how to reduce it to metal. ‘The colonists used the iron- 
stone for a great variety of purposes. Foundations of buildings, cellars, 
springhouses, smokehouses, retaining walls, bridge approaches, and mill- 
race ways were built of this stone. ‘The Arney’s Mount Meeting House 
built in 1775 and the Mount Laurel Meeting House built about 1840 offer 
two excellent examples of the ironstone construction. ‘The ruins of the 
paper mills at Weymouth and those at Harrisville are of bog ore; indeed, 
the extensive ruins of the latter show to the best advantage the various 
uses of the bog ore. 

The growth of the iron industry in the colonies as a whole, of which the 
Province of New Jersey was an important part, gave England much 
anxiety during the 18th century. As early as 1729 came the first rum- 
blings of trouble over iron. The following is an extract of a letter from the 
agent, Richard Partridge, of the Province of New Jersey. 
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London 
The 21st of the 2nd Month, 1729 


There is at this time a bill pending in the House of Commons................ 


rods, that they might send over their Sows and Pigg Iron here; etc. 
) g 


The Pennsylvania Gazette 
The 17th of the 5th Month, 1729 


Nothing seems to have come of this, but twenty years later a very 
definite step was taken against the iron industry in the colonies. The 
law was formulated in 1749 and printed and distributed in 1750 This 
law provided that 


....Whereas, The importation of bar iron from His Majesty’s colonies in America 
into the port of London and the importation of pig iron from the said colonies, into 
any port of Great Britain, and the manufacture of such bar and pig iron in Great Britain, 
will be a great advantage....that from and after the twenty-fourth day of June, one 
thousand seven hundred and fifty, the several and respective subsidies, customs, im- 
positions, rates, and duties, now payable on pig iron made in and imported from His 
Majesty’s colonies in America, into any port of Great Britain, shall cease, determine, 
and be no longer paid; ....(similarly for bar iron). And, that pig and bar iron made 
in His Majesty’s colonies in America MAY BE FURTHER MANUFACTURED IN 
THIS KINGDOM, be it further enacted by the authority aforesaid, that from and 
after the twenty-fourth day of June one thousand seven hundred and fifty, no mill or 
other engine for slitting or rolling of iron, or any plateing forge to work with a tilt 
hammer, or any furnace for making steel shall be erected, or after such erection con- 
tinued in any of His Majesty’s colonies in America; ..... 

And it is hereby further enacted by the authority aforesaid that every such mill, 
engine, forge or furnace so erected or continued, contrary to the directions of this act, 
SHALL BE DEEMED A COMMON NUISANCE, 


The clause, which allowed the importation of pig and bar iron duty free, 
was fostered by national necessity. ‘The charcoal forests in England were 
rapidly becoming depleted and as this was the only means at that time of 
reducing the iron ore, the future in England looked very dubious for the 
manufacture of iron goods. Therefore, to stimulate the iron industry at 
home, as well as to protect it, the above law was passed. With the abun- 
dance of cheap raw materials and unlimited water supply the colonies 
were producing the iron and iron products cheaper than the mother country. 
The law was met with great indignation in the colonies and many letters 
and resolutions of protest were sent to Parliament, but to noavail. The 
law was strictly adhered to for a number of years but as the break be- 
tween England and the colonies approached new furnaces and forges 
slowly appeared. 

It is not the purpose of this paper to give a complete detailed life history 
of each of the ironworks in South Jersey. Such a story would soon be- 
come tiresome as a great similarity exists among the furnaces. Much 





< 



































BOG ORE INDUSTRY 1501 





THE 





Vou. 7, No. 7 


of the information of the various works has been lost and much that re- : 
mains has become so garbled and twisted with time that it is not only it 
unreliable but also fanciful. Several of the forges and furnaces are dis- 
cussed in detail which with the exception of the local color gives a fair 
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idea of the others.2,. The ironworks in the list on page 1502 are given in 
chronological order of their construction. 

2 In the newspaper there are many notices for help wanted, runaway slaves, fur- 
naces and forges for rent and sale, castings for sale, etc. Several typical notices will 
be given. 
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1674 Tinton Manor Works on the 1800 Weymouth Furnace and Forge 


Shrewsbury River Etna Furnace on the Tuckahoe 
1716 Imlaystown Forge River 
1722 Trenton Forge Monmouth Furnace 
1725 Bordentown Forge Union Forge 
1730 Mt. Holly Rolling Mill and Forge Birmingham Forge (later relocated 
1730 New Lisbon Forge at Retreat) 
1767 Atsion Furnace and Forge 1808 Butcher Forge on the Metadeconk 
Taunton Forge River 
Batsto Furnace 1809 Dover Forge 
1768 Etna Furnace (at Medford Lakes) Wading River Forge 
1773 Cohansie Ironworks 1810 Ferrago Forge 
1787 Pemberton and New Mills Forge 1813 Gloucester Furnace, present site 
1789 Dover Furnace of Egg Harbor City 
1793 Mary Ann Furnace 1814 Washington Furnace, now Lake- 
Martha Furnace wood 
1795 Hampton Furnace 1816 Milleville Furnace 
Speedwell Furnace Walker Forge 
Hanover Furnace 1820 Phoenix Furnace 


1797 Stafford Forge 


In addition to these furnaces and forges which operated on a compara- 
tively large scale, many of the colonists dug ore on their own property 
and either transported it to the furnaces and sold it or attempted in a 
very small and crude way to reduce it themselves. Others who owned 
deposits of the ore rented the land for a period of years so that the ore 
might be dug. ‘The accounts of two such small enterprises are given. 
In an old family history and record book there is this statement: 


— 


Moses Pettit purchased 250 acres below Black Creek, Bordentown, on Laurel Run, 
a tributary of Black Creek. He built a spillway and made iron from bog ore from 
1696 to 1718. 


Further than this there is no record. From an advertisement in the New 
Jersey Journal, November 30, 1779,* we have this account: 


To be LET for a term of years by 
GARRET RAPALJE 
at Squire’s Point 


A valuable forge, with four fires, and two hammers, all in good order, and never 
wants water in the dryest season; lieing at the head of Muskenycunck River about 
eight miles from Hanover Furnace, where the best pigs can be had for making steel; 
there are seventy acres of very good meadow land. 


The first iron furnace of which there is definite record in the Province 
of New Jersey was built at Tinton Falls on the Shrewsbury River by 
Henry Leonard about 1674 for James Grover. ‘The works on completion 

3 This date is not in accordance with the alleged date of the construction of the 


Hanover Furnace, 1795. 
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were sold to Colonel Lewis Morris to whom on October 26, 1676, the grant 
of ore rights was made by the Proprietors which gave to him and his heirs 
full liberty 


....to dig, delve and to carry away all such mines for Iron as they shall find or 
see fit to dig and carry away to the ironworks. 


The tract comprised about 3540 acres and to work it Colonel Morris is 
said to have employed sixty or seventy negroes. 

At Mt. Holly there was located an ironworks which operated about 
fifty years. It was built in 1730 by Isaac Pearson, Mahlon Stacy, and 
John Burr who bought jointly 340 acres on the south side of the Rancocus 
Creek. The works passed through several owners, finally coming to 
Thomas Mayberry, or Maybury, just before the Revolution. The plant 
served the Continental Army with supplies of war, particularly cannon 
and shot. In May, 1775, Congress ordered five tons of sheet iron to be 
made into stoves and kettles for the Army. ‘The works continued to 
operate until June of 1778 when they were destroyed by the British Army 
on its retreat from Philadelphia to Sandy Hook. The following notice 
of its destruction appeared in the New Jersey Gazette of June 24, 1778, 
which did not appear until July 8, 1778, because of the presence of the 
British troops. 

Trenton, July 1, 1778 

The enemy on their way through Burlington County wantonly destroyed a very 
valuable merchant mill near Bordentown, and the ironworks at Mt. Holly, and the 
dwelling, outhouses, etc. of Peter Tallman, Esq. and Colonel Shreve. 

The following notice is also of interest: 

Wanted at Mt. Holly ironworks, a number of FORGEMEN and NAILORS, to 
whom the best wages will be given and constant employment. None need apply but 
those who can bring good characters with them. A few wood cutters are likewise 
wanted, to whom three shillings and ninepence per cord will be paid for cutting; The 
wood is chiefly pine and maple. For further information apply to Colonel Cox in 
Philadelphia or the subscriber at the works. 

Mount Holly, May 24. Richard Price 
(Pennsylvania Evening Post, May 27, 1777) 


Sixteen miles east of Mt. Holly is the site of the Hanover Furnace, 
one of several ironworks owned and operated by the Fighting Quaker, 
General John Lacy. The furnace was built about 1790 and continued 
in operation for fifty years. 

During the War of 1812 much cannon and shot were cast there in addi- 
tion to the usual castings. There is nothing left of the furnace proper. 
The major portion of the slag pile remains, which covers approximately 
16,000 square feet and contains some 6000 cubic yards. At a short dis- 
tance from the slag pile and on the opposite side of the raceway are the 
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. SITE AND RUINS OF THE SPEEDWELL FURNACE 


remains of the charcoal dump which is entirely overgrown with under- 
brush and small trees. 

Between Mt. Holly and the Hanover Furnace were three small ironworks, 
the New Lisbon Forge built by John Earle; the Mary Ann Furnace built 
by Benjamin Randolph of Philadelphia, and Lacy’s ironworks at Pember- 
ton. 

The other interests of the ‘Fighting Quaker’ were on the upper reaches 
of Cedar Creek in Ocean County. He built a forge at Ferrago, later called 
Bamber, which continued in operation after the native ore ran out. Tra- 
dition says that ore was brought by boat from Orange County, New York, 
to Forked Road; from there the ore was carried by mule team over Lacy’s 
Road to the furnace at Bamber for smelting. It was returned to New 
York as pig iron. The General also built a small furnace at Dover not 
far from Bamber. 

There were several other small furnaces in this general vicinity, which 
should be mentioned in passing. Lakehurst had its birth as an irontown. 
The Federal Furnace was built there by Caleb Ivins and David Wright. 
Not far away is Lakewood where Jesse Richards built a furnace in 1814 
and called it Washington Furnace. Twenty years later he sold the works 
to J. W. Brick who renamed it the Bergen Ironworks. Several miles be- 
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low Lakewood on the Metadeconk River J. Lippincott of Mt. Holly built 
the Butcher Forge in 1808. It waslater called Burrsville and now Laurelton. 

Somewhere between 1793-5 the Speedwell Furnace was built by Joseph 
Walker and John Youle on the west branch of the Wading River. These 
men leased the ground from Ann Randolph who in 1833 conveyed the 
tract to Samuel Richards. Once again it must be said that there is noth- 
ing. left of the old furnace except a few timbers and parts of the founda- 
tion of the cupola, the slag pile, and the charcoal dump. Both of the 
latter are completely overgrown with underbrush and trees. Originally 
attached to this furnace were ten thousand acres of land. 

Seven or eight miles south of Speedwell on the Oswego or East Branch 
of the Wading River is the site of the Martha Furnace. This district, 
judging from visual evidence, records, and hearsay must have been very 
busy and industrious. If it is possible to say that one section of the Pines 
is more desolate, more forsaken, and more forbidding, the Martha Tract 
is that and more. Not a sign or sound of civilization or human life, deer 
tracks through the woods and through the sites of former gardens and 
cultivated lands, and a road which is slowly being swallowed by the en- 
croaching swamps combine to give this region the aspect of complete 
desolation.* 

The Martha Furnace was one of the largest and most important of the 
furnaces of that district. Connected with the furnace and its 60,000 
acres of land was a large grist mill of which nothing remains but the two 
stone wheels in perfect condition and a saw mill which was built in 1758 
by Jonathan Hough. A mile or so above the furnace there was a brick 
yard, and again it must be repeated—nothing left. The furnace and forge 
are in complete ruins, covered over with the debris of years and over- 
grown with underbrush and trees. Over the doorway of the cupola there 
was an iron plate with the legend, ‘Isaac Potts, 1793.” This disappeared 
a long time ago, before the furnace fell in ruins. Two of the trip hammer 
heads, weighing, according to hearsay, 500-700 pounds, were removed 
from the ruins of the forge about the time of the Spanish-American War 
and sold for scrap iron. 

A dam and retaining embankment held back the river which provided 
power for the grist mill and the ironworks; the former was situated at the 
channel, and the latter some two hundred and fifty feet distant. Where 

4 The daily newspaper accounts of the forest fires in New Jersey during the first 
few weeks of May are probably still fresh in the reader’s mind. Following is an excerpt 
from a recent letter of tle author: ‘These fires covered almost two-thirds of the dis- 


trict which is described in my paper. I was on the fire lines myself and saw some of it 
at its worst. Several of the small towns, hamlets, and landmarks were wiped off the 


face of the map. I described that district as desolate—it is now indescribable in its 
complete nakedness. One of the game wardens told me that from one section of his 
district over two five-to1 truck loads of dead deer were taken from the woods.”’ 
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the dam joined the easterly bank was the raceway and the forge. Judg- 
ing from present conditions the raceway was six to seven feet wide and the 
water had a head of five to six feet. The dam was faced with ironstone 
filled in with earth and slag. ‘There are enormous quantities of the latter 
everywhere to be seen; in the marshes, in the road beds, and in the streams 
at fording places. 

As it may be inferred from a previous statement, Isaac Potts built the 
furnace in 1793 and named it in honor of his wife, Martha. In the original 
journal of Isaac Potts is the following entry: 


9 mo. 29 10 o0’clock a.m. Martha Furnace went in Blast, made the first Casting 
30th at 3 o’clock in the morning, 1793. 


and after this notation there follow other similar ones together with the 
record of the sale of pigs and castings which consisted of hollow ware, 
stoves, ‘‘cambooses,”’ kitchen hearths, fire backs, and jambs. After the 
furnace was well under way Isaac Potts moved to Philadelphia and lived 
on Arch Street between Sixth and Seventh Streets. He continued the 
operation of the furnace for a number of years. About 1808 the owner- 
ship of the furnace came into the hands of Joseph Ball and Samuel Richards 
through the men who built and operated the Weymouth Furnace. In 
1841 the latter conveyed the works to Jesse Evans and a few years later 
the furnace and forge shut down. 

In passing it may be of interest to note that Isaac Potts owned the 
house which was used by General Washington as headquarters at Valley 
Forge. Potts also owned and operated the grist mill at the same place 
and John and Joseph Potts owned the Mount Joy Forge or as it is better 
known, Valley Forge. 

Weymouth, whose port was May’s Landing, was situated about six 
miles above navigation on the Great Egg Harbor River, and sixteen miles 
directly south of Batsto. The ironworks were built in 1800 by Charles 
Schoemaker, George Ashbridge, Morris Robeson, and John Paul who had 
bought from the West Jersey Society the Great Egg Harbor Tract of 80,000 
acres. ‘The furnace was on the site of the ruins of the paper mill which may 
still be seen. ‘The furnace was built of ironstone lined with brick, thirty 
feet square at the base, thirty feet high and fifteen square at the top; the 
circular opening at the top was eight feet in diameter. The Great Egg 
Harbor River had been dammed and this furnished water power to operate 
the trip hammers and bellows. The air blast was kept up by these bellows 
which were driven by a five-foot water head through pipes connected by 
leathern sleeves. Large iron tanks were used as an air reservoir to main- 
tain a steady pressure. Over a ton of iron a day was produced. The 
furnace opened in March (this was the usual time for all the furnaces) 
and operated the balance of the year. (See illustration on page 1508.) 
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Shortly after the construction of the works Samuel Richards purchased 
the entire tract and under his direction the plant expanded and flourished. 
His son-in-law, Stephen Colwell, probably influenced by Jacob Pettit, 
ironmaster, introduced the first six-day working week into the iron business. 
It was tried as an experiment with much misgiving, but after it was found 
successful the fires were shut down on Saturday night. One other man 
who contributed to the success of the Weymouth Furnace was the superin- 
tendent, L. M. Walker. He assumed charge of the works about 1810 
and resigned about 1816. He then built his own forge at some distance 
from May’s Landing, which he operated for a number of years. 

Proceeding from Weymouth to Elwood there runs parallel to the 
road on the west side for about a half mile the remains of the main canal 
with its laterals to the diggings, down which small barges were floated and 
poled by two boys or by a boy and a man. ‘These barges carried the ore 
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Notre IN Day Book ON SPRING OPENING OF WEYMOUTH FURNACE 


directly from the diggings to the furnace. In like fashion the finished 
products were loaded on flat boats and poled down the river to May’s 
Landing where the freight was loaded on ships for transportation. About 
1844 or 1846, only a few years before the furnace shut down, a track was 
laid through the woods to May’s Landing. Several freight cars were built 
and this train was pulled by three or four pairs of mules. This greatly 
aided the transportation of the finished products from the furnace to the 
ships. Later a passenger car was added for the convenience of travelers. 

This furnace handled large quantities of its own ore as well as imported 
ore. Iron ore was brought from Staten Island, Peekskill, Albany, Bris- 
tol, the ‘Timber Creek district, the Schuylkill district, Smyrna, Delaware, 
and other points in that state. ‘The ore was dug in small quantities along 
the upper reaches of Big ‘Timber Creek and taken to Chew’s Landing. 
There it was loaded on ships and taken to Weymouth for reduction. 
(Chew’s Landing is on a branch of the Big ‘Timber Creek and ships of sixty 
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FRoM THE Books OF THE WEYMOUTH FURNACE 
Account of oyster shells received in 18338, 
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to eighty tons’ register sailed from there. Now the creek is only large 
enough for canoes and rowboats.) 

The first cast iron water pipes which were laid in the streets of Phila- 
delphia as an experiment were cast at the Weymouth ironworks. In a 
letter of December 29, 1798, to a Select Council Committee, Benjamin 
H. Latrobe, chief engineer of the Philadelphia Water Works, stated that 
a “9-inch cast iron pipe might be substituted in place of the bored logs 
in the course of time.’’ In a report to the Water Works of November 
16, 1801, two employees of the works, Todd and Davis, made a very com- 
prehensive report on water pipes in general. They gave the cost of 6- 
inch, */,-inch wall, cast iron pipe as $1.53 per lineal foot, or for fourteen 
lengths, $128.52. In the report of the Committee of the Philadelphia 
Water Works under date of October 12, 1801, there is the item “‘due Robeson 
and Paul for iron pipe $128.62.” These two men were merchants located 
at 53 North Water Street, Philadelphia, and were part owners of the Wey- 
mouth Furnace. The pipes were laid near the Center Square Engine 
House, about the site of the City Hall. Todd and Davis further state 
that the cost of the pipe as laid was $1.71 per lineal foot, also that ‘‘41/. 
inch need not, perhaps, be more than °/s inch thick, making the cost 
(at the same rate per ton as the 6-inch) not more than $1.12'/, per foot, 
when laid, except repaving.”’ 

The second experiment with cast iron pipe seems to have been made 
in 1804 when 56 tons of 3-inch pipe were laid ‘‘in Water Street, Vine Street 
to the Drawbridge, and also in some other situations.”’ The total pay- 
ment to Robeson and Paul for this pipe from the report of 1804-05, was 
$4367.22 or $78 per ton. The report of 1804 gives the total distribution 
of pipe as wood—28,572 feet; iron—3978 feet. From then on cast iron 
pipe slowly displaced the wooden pipes. 

It may be of interest to note that Mark Adams, a moulder and core- 
maker of reputation made the first pipes for Philadelphia at the Wey- 
mouth Furnace. 

In 1817-18 iron pipes were imported from England, but as the American 
furnaces increased production this importation ceased. From 1820 on 
Samuel Richards supplied large quantities of pipes for the Philadelphia 
Water Works from the Weymouth Furnace which he owned. On 
pages 1512-3 are photographs of invoices of shipments of pipes to Phila- 
delphia. With the demonstrated success of the cast iron pipe, other 
furnaces took up their manufacture and we have information that Benja- 
min Howell of the Hanover Furnace, Lawrence Saltar of the Atsion Furnace, 
and I. M. Walker of Walker’s Forge made and shipped iron pipe for Phila- 
delphia. 

Batsto, one of the most important of the furnaces in the State during 
the Revolution, was situated at the confluence of five streams which form 
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Srx-INcH CANNON BALL MOouLD FROM BATSTO FURNACE 


the Mullica River. The Indian names of the streams were Baastoo, . 


Atseyunk, Machesautauren, Nescochageu, and Yacomanshag. From the 
name Baastoo, which means a bathing place, comes the present name 
Batsto, and from Atseyunk comes the name Atsion. The furnace was 
built for Charles Read in 1766-67 and six years later it was sold to Colonel 
John Cox and by him to Mr. Joseph Ball, a wealthy Philadelphia Quaker. 
The sale price of the works and the estate was said to have been $275,000, 
one of the largest real estate transactions ever made in the colonies. Mr. 
Ball rebuilt the works, dammed Batsto River to give more water power, 
and added a casting furnace as well as other improvements. At the close 
of the Revolution Wm. Richards owned the furnace and the entire estate 
of 50,000 acres. The furnace produced large quantities of shot, small 
arms, and cannon during the Revolution and the War of 1812. Not 
far from the Batsto Furnace was the Atsion Forge. These two furnaces 
produced such large quantities of munitions of war that an attempt was 
made by the British to destroy them. The military operations are a 
chapter in the Revolution and need not be repeated. 

Of such importance to the colonies were these works in the State that 
the Assembly passed at Haddonfield on June 5, 1777, an act exempting 
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men employed in the works from military duty in the militia. The act 
also provided for the organization of a company of ironworkers not ex- 
ceeding fifty under the command of a captain and two lieutenants to be 
named by Colonel Cox and commissioned by the Governor of New Jersey. 
Immediate advantage of this edict was taken as may be seen by the follow- 
ing advertisement which appeared in the Pennsylvania Evening Post, 
June 26, 1777. 
Mount Holly in New Jersey, June 23, 1777. 

Wanted at Batsto and Mount Holly iron works a number of labourers, colliers, 
nailores, and two or three experienced forgemen to whom constant employ and best 
wages will be given—four shillings per cord will be paid for cutting pine and maple 
wood. For further information apply at Colonel Cox’s counting house on Arch Street, 
Philadelphia, to Mr. Joseph Ball, manager, at Batsto, or to the Subscriber at Mount 
Holly. Richard Price. 

N.B. The workmen at these works are by law of this State exempt from military 
duty. 

One year later the Continental Congress passed a similar act which 
applied to all the colonies. Governor Livington’s message in which he 
communicated the order of Congress to the General Assembly of the State 
of New Jersey appeared in the New Jersey Gazette, June 3, 1778. 

The Batsto Furnace at its height employed about 125 men and the 
town itself numbered a thousand souls. In addition to the Furnace, 
there was @ glass works, large saw mill, a grist mill, and an independent 
charcoal business. Today there is nothing left whatever of any of the 
industries and the town has shrunk to a hamlet of a dozen or so small 
buildings. 

Among the other projects of Charles Read were the first Etna Furnace, 
the Taunton Forge, and the Atsion Furnace. ‘The first two plants were 
near each other; the former near Medford Lakes, and the latter at Taun- 
ton but a few miles distant. ‘The first Etna Furnace ceased operations 
during the Revolution but later reopened at Ballinger’s Mills. The follow- 
ing notice is of interest. 

At Etna Furnace in the County of Burlington good Colliers, two good Carpenters, 

a good Smith that understands the making of flatt or padd iron handles, a good stone 

Cutter, a person used to grid flatt irons and waggon boxes will meet with encouragement. 
The Pennsylvania Journal, March 3, 1768 

The Atsion Furnace has been briefly mentioned in connection with 
Batsto as well as in the above paragraphs. It was built by John Estell 
for Charles Read,® who later conveyed it to John Cox. In 1773 “all 
that land whereon Atsion Forge and houses were built’’ was conveyed to 
Able James, Henry Drinker, and Lawrence Saltar who subsequently formed 
the Atsion Company. It will be remembered that William Richards 

5 An Act of the Legislature June 20, 1765, empowered John Estell to erect a dam 
across the Batsto River to supply water power for a furnace and mill. 
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Etna FURNACE ON THE TUCKAHOE RIVER AS IT LOOKED 1N 1885 


This construction was typical of the South Jersey furnaces. 
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became owner of the Batsto Furnace about 1784. With the formation 
of the Atsion Company there seems to have been trouble between the 
two furnaces. One altercation on the right to use and cut certain forest 
lands led to a law suit about 1794-95. About the same time a canal was 
dug at the direction of Lawrence Saltar which by-passed the waters of 
the Machesautauren River into the Atsion River. William Richards 
sued the Atsion Company stating infringements of water rights. The 
suit started in 1799 and was finally settled in the Court of Chancery at 
Trenton in 1801. This canal still functions and is called to this day Saltar’s 
Ditch. The Company continued to do business until 1824 when the entire 
rights were sold to Samuel Richards. This was the only ironworks in 
South Jersey which employed Indians. It must be remembered that the 
large Indian Encampment at Edgepillock, now Indian Mills, was only a 
few miles distant. 

Of the three ironworks which have just been mentioned there are two 
interesting notices in the Pennsylvania Journal of October 11, 1770, and 
January 17, 1771. They are full notices advertising for sale the Etna 
Furnace, the Taunton Forge, and the Atsion Works by Charles Read. 

The author would greatly appreciate if such persons who have infor- 
mation of any of the furnaces would communicate with him about them. 
It can be easily seen that the data of many of the furnaces are meager 
and incomplete. Several of the furnaces were not described since there 
was nothing of importance about them; further descriptions would only 
add to the long list of meaningless ruins. 

This short and incomplete history of the several furnaces clearly shows 
the extent of this industry one hundred and twenty-five years ago. In 
1854 the last South Jersey furnace shut down and in this brief span of 
seventy-five years practically the entire story of the bog ore industry has 
been destroyed or lost. It is the firm belief of the author as he has tramped 
the sites of these ironworks that if excavations were made, interesting 
ruins, relics, and possibly records would be found. Without blinking, an 
expedition for investigation and research in any field is sent to the ‘‘Land’s 
End,”’ while unnoticed at our doors are the foundations which made Ameri- 
can history. 

* * * K 

The writer wishes to take this opportunity to express his appreciation to 
the very many friends who assisted him in the preparation of this article. 
Particularly to Dr: R. H. Morris of Haddonfield, N. J., for his careful edit- 
ing of the manuscript, to Mr. W. A. Thacher of Weymouth, N. J., for his 
inestimable aid in the entire project, to Mr. Alfred Rigling of the Franklin 
Institute of Philadelphia, to Mr. J. C. Trautwine, 3rd, of Wallingford, Pa., 
to Mr. Charles Bohmer of Ambler, Pa., and finally to Miss Grace Wood of 
Haddonfield, N. J., is the author greatly indebted. 
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THE GROWTH OF LEAD CRYSTALS IN SILICA GELS* 
ROBERT TAFT AND JESSE STARECK, THE UNIVERSITY OF KANSAS, LAWRENCE, KANSAS 


Doubtless many chemists at some time in their career have indulged 
in the recreation of growing lead crystals in silica gels. Few, however, 
have taken time to publish any observations on the growth of these interest- 
ing crystals. Simon! was apparently the first individual to record this 
phenomenon of growth. Somewhat later Holmes? pointed out that the 
most favorable concentration for large crystal growth was in a solution 
0.02 N with respect to lead acetate. Brewington* and Stone* have de- 
scribed procedures for the growth of these crystals as a project for be- 
ginning classes. A more extensive study of the experimental factors 
determining the growth of these crystals has not been published as far 
as the authors are aware. Chiefly as a diversion we have grown some 
hundreds of specimens and as the results were interesting and in some 
cases quite instructive we present the more important ones herewith. 

The experimental factors which, we have varied are (1) the nature of 
reducing agent, (2) the concentration and composition of lead salt, (3) 
the hydrogen-ion concentration of the gel, and (4) the viscosity of the 
intercellular liquid present in the gel pores. 

Procedures for growing these lead crystals may be found in the references 
listed above. Our procedure was to mix equal volumes of a sodium sili- 
cate solution (sp. gr. 1.06) with a mixture containing acetic acid and the 
lead salt so that upon mixing the two solutions the desired concentration 
of acid and of salt was obtained. The specimens were grown in test tubes 
(8” X 1”) which were stoppered to prevent drying of the gel. A number 
of the specimens are shown in the accompanying photographs.°® 

The usual reducing agent used to cause precipitation of lead is zinc, 
although tin has been suggested. In addition to these we have tried such 


*Read before the Kansas Academy of Science, Manhattan, Kansas, April 27, 
1929. 

1 Zeit. Chem. Ind. Kolloide, 12, 171 (1913). 

2 J. Franklin Inst., 184, 743 (1917). See also Holmes, ‘Laboratory Manual of 
Colloid Chemistry,” 2nd ed., John Wiley & Sons, 1928, p. 138. 

3 THIS JOURNAL, 6, 2228 (Dec., 1929). 

4 Tbid., 6, 355-6 (Feb., 1929). 

5 Frequent inquiries as to our method of photographing these deposits have been 
made and for that reason the procedure is briefly described. The test tubes containing 
the crystals were placed against a large floodlight, the face of which was covered with 
several thicknesses of parchment paper to obtain diffuse illumination. A 100-watt 
lamp was used in this flood lamp. The specimens were thus photographed against 
a bright background, with no other illumination, the photographs being made in a 
dark room. ‘They were photographed at !/, of their natural size on a cut film of par 
speed, using a very small stop (f 32) with long exposure. Enlarged prints of these 
negatives were then made by the procedure previously described by one of the authors. 
|THIs JouRNAL, 6, 1928 (Nov., 1929).] While the photographs do not do the crystals 
justice, this method yields better results than the authors have seen elsewhere. 
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FIGURE 1 


Reducing metal (left to right): Tin, cadmium, iron. 

Concentration of lead acetate: 0.1 N. 

Age: 3 to 5 weeks. 

In the case where tin was used, the metal was added before gelation was com- 
plete and some of the metal sank to the bottom; consequently the trees are 
growing from both top and bottom. 
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substances as cadmium, calcium, manganese, aluminum, silver, chromium, 
nickel, cobalt, iron, thallium, magnesium, hydrogen, copper, lead, brass, 
and sodium amalgams. 

From an electrochemical standpoint any half-reaction producing a 
lower potential than the potential existing between metallic lead-in con- 
tact with lead ions would be capable of causing some of 
the lead ions to deposit. Consider the case of zinc as 
the reducing agent. The reactions involved may be in- 
dicated as follows: 

Zn — 2e = Zn*+t 
k Pbt++ + 2e = Pb, the net reaction being 
Zn + Pott = Zntt + Pb. 





ZA*| For a concentration of zinc ions equal to 1 gram mole 
per 1000 grams of water the potential of the metallic 
zinc against such a solution would be approximately 
nN —0.76 volt’ at room temperature. That of lead against 
a solution containing a gram mole of lead ions per 1000 
a grams of water is —0.12 volt. If we have a system such 
Pb as indicated in Figure 2 the concentration of zinc ions is 
practically zero at the start and that of the lead ions may 
be any value desired up to that imposed by the solubility 
of the lead salt used; let us assume that its concentration 
is such as to make the Pb/Pb*++ boundary —0.12 volt. 
The zinc ions having a lower concentration than | MV 
will have a still lower potential than —0.76 volt’ and 
consequently lead deposits. As lead deposits, the con- 
centration of lead ion decreases (hence the potential Pb/ 
Pb++ decreases) and that of the zinc ion increases (and 
consequently the Zn/Zn++ potential increases). This 
process will continue (provided that sufficient metallic 
zinc is used) until the two potentials are equal and will 
then cease. The concentration of lead ions, however, 
tends to remain constant due to the diffusion of the 
lead ions toward the crystals already formed and the 
growth of the lead crystals into the regions of higher 
lead-ion concentration. It is exceedingly important to 
notice the part played by the concentration of the 
6 Signs are used throughout in conformity with recommendations of the American 
Electrochemical Society. 
7 The student of electrochemistry will recall that increasing the concentration of 
a metallic ion reversible with respect to a given electrode will make the electrode po- 
tential greater, 7. e., more positive or less negative; decreasing the concentration of 
the metallic ion would have the opposite effect. 











FIGURE 2 




















GROWTH OF LEAD CRYSTALS 





Vou. 7, No. 7 











tad 


we —- ' 














FIGURE 3 


Reducing metal: zinc. 

Concentration of lead acetate: 0.02 N. 

Age: 21 days. 

Tube on right contains no zinc nitrate, middle tube 5 cc., and one on left 10 ce. 
of saturated zinc nitrate solution. 


zine of the reducing and oxidizing agents. For example, if zinc nitrate 
| be added to the gel-forming solutions when zinc is used as the reducing 
agent, the rate of growth of the lead crystals is considerably diminished. 
The addition of the zinc nitrate to the gel will make the potential of Zn/Zn*++ 
more positive (7. e., less negative) with increasing concentration of zinc 
salt. This will tend to make the potential of zinc approach that of lead, 
thereby diminishing the driving potential of the reaction (the algebraic 
difference between the lead potential and that of zinc). Figure 3 illus- 
trates this effect very clearly. In fact, as will be seen in the solution con- 
taining the most zinc nitrate, the growth of the lead crystals is almost 
completely inhibited. 
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FIGURE 4 
Reducing metal: Silver. 
Concentration of lead acetate: Diminishes in tubes from left to right. 
Age: 11 days. 
The eyanide solution has diffused down into the lower solution and stopped 
the growth of the trees. 


Again, in textbooks of general chemistry there is usually given a dis- 
placement or electromotive series with a statement to the effect that 
each given metal will displace those following it in the list from their com- 
pounds and will be displaced from its compounds in turn by those above 
it in the list. The following table gives a portion of such a displacement 
series, together with the normal potential* of each element. 


Displacement Series 


Element Normal Potential 
Sodium —2.7 
Calcium —2.5 
Magnesium —1.6 
Aluminum -1.3 
Manganese (Mn? *) —1 
Zine —(0.76 
Chromium (Cr? *) —0.6 
Iron (Fe**) —0.48 
Cadmium —0.40 
Cobalt —0.29 
Nickel —0.2 
Tin —(0.14 
Lead —0.12 
Hydrogen 0 
Copper +0.3 
Mercury (Hg*) +0.79 
Silver +0,.80 


If this displacement series were correct then only those metals above 
lead would be able to displace it from solutions of lead salts. As a matter 


‘The potential at 25°C. when the concentration of metal ions in contact with the 
metal itself is 1 g. mole per 1000 g. of water. 











=> fr ww mate 











VoL. 7, No. 7 GROWTH OF LEAD CRYSTALS 1525 
























of fact it is possible to so arrange conditions that some of the metals above 
lead will not displace it and some of those coming below it may be made 
to precipitate lead from its solutions. Thus, in Figure 4 are shown some 
lead crystals being deposited by silver. The experimental arrangement 
for this result was achieved by preparing the solutions containing the lead 
salt and acid, mixing it with 
the silicate solution and al- 
lowing them to gel. Before 
gelation had commenced a 
strip of silver was partially 
immersed in the solution and 
supported until the gel had 
set. There was then placed 
upon the top of the gel several 
inches of a second silicate solu- 
- tion containing no lead salt 





Ag strip 
KCN solution 


t and the minimum of acid 
- necessary to produce gelation; 
e this was then allowed to gel. Plain gel 
t The silver strip was of suffi- 


cient length to protrude 
through the second gel layer. 
Upon the top of the second 
gel was placed a solution of 
potassium cyanide. The ar- 
rangement is indicated in 
Figure 5. 

Under these conditions, the 
potential, Ag/Ag*, is reduced 
to a smaller value than that 
of Pb/Pb*+*, due to the very 
small concentration of silver 
ions in a cyanide solution; the 
lead thus being precipitated. 

The plug of neutral gel is 
used to prevent immediate dif- 
fusion of the cyanide solution Ficurg 5 
into the gel containing the 
lead salt, for if the cyanide were placed directly on the “‘lead’”’ gel the 
concentration of lead ions would be enormously decreased, which would 
thus prevent their reduction. 

In a similar manner lead, copper, brass, and hydrogen were used to pro- 
duce lead trees (some of these are shown in Figure 6). In the case of 





Gel + PbNO,), 
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FIGURE 6 


Reducing metal: silver, copper, lead, nickel (from left to right). 

Concentration of lead acetate: 0.05 N. 

Age: 11 days. 

In the case of silver, copper, and nickel the top of the metal was bathed in a 
solution of sodium cyanide; in the case of lead, sodium hydroxide was used. 


hydrogen, a strip of platinum was used and hydrogen bubbled around the 
upper platinized end which was placed in a solution of 1 N NaOH. It 
was noticed in the cases where silver and copper were employed as reduc- 
ing agents that after some time the topmost crystals of lead became silver 
or copper plated. This is explained by the increasing concentration of 
the Ag* (or Cut*+) which would result as the cyanide ions diffuse down 
into the gel. Most probably the simple cyanide ions would diffuse faster 
than the complex metal cyanide ones, thus giving rise to an increasing 
concentration of the simple metal ions. With increasing concentration 
of Ag+ (or Cut+) the potential of Ag/Agt+t would rapidly rise and soon 
exceed that of Pb/Pb*t+, in which case Pb would be oxidized and Agt 
reduced to the metal, that is, the reaction becomes reversed. 

It should be noted that the device employed in Figure 5 is in reality 
a voltaic cell, 7. e., it is necessary to have a complete electrical circuit. 
In the case of hydrogen, for example, positive ions disappear at the lower 
end and appear at the upper end (H*) of the platinum. For every gram 
atom of lead deposited a molecule of hydrogen is oxidized. A compensating 
change must also occur for the anions. Here the adjustment occurs by 
migration of anions upward through the neutral gel; for every equivalent 
of H+ appearing at the upper end a corresponding equivalent of anion 
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FIGURE 7 


Reducing metal: zinc. 

Concentration of lead acetate: 0.02 N. 

Age: 21 days. 

Tube on right is agar gel; other two are silica gels. Tube on left contains 5% 
of glycerin, thus increasing viscosity of intercellular liquid as compared to the 
middle tube which contains no glycerin. 


must leave the lower solution and pass into the topmost one; the circuit 
is completed by the metals themselves. (Compare Figure 2.) 

All of the reducing agents listed previously, with the exception of nickel, 
cobalt, and chromium, gave lead trees. By using the device illustrated 
in Figure 5 it was possible to obtain good crystal growth with nickel, but 
cobalt and chromium were not tried under these conditions. The failure 
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FIGURE 8 


Reducing metal: aluminum. 

Concentration of lead acetate: 0.02 N. 

Age: 11 days. 

To the tube on the left was added some hydrochloric acid after gelation; to the 
middle tube some sodium hydroxide; and to the tube on the right neither acid nor 
alkali were added. 


to obtain lead deposits mentioned above we attributed to a possible over- 
voltage of lead on these metals, rather than to their well-known passivity, 
as in each instance there was abundant evidence that the metal had dis- 
solved. 

All other factors remaining the same, one would expect the greatest 
rate of growth with a reducing agent that comes near the top of the dis- 
placement series, due to the greater driving potential of the reaction. In 
the case of sodium amalgam, for instance, growth of lead crystals was 
apparent instantly, but hydrogen was likewise evolved. The evolution 
of the gas and the considerable alkalinity produced soon separated the 
amalgam from the gel and growth stopped. 
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FIGURE 9 
Reducing metal: iron, 
Concentration of lead acetate: 0.02 N. 
Age: 21 days. 
Tubes contain varying amounts of acetic acid; left to right, concentration of 
acids were 3%, 21/2%, 2%; the 2% gel being nearly neutral. 


In general we were able to trace at least four factors which determined 
the rate of growth of the crystals: (1) The difference in the electrode 
potentials as above described. This would determine whether or not 
the reaction was a possible one. (2) ‘The rate of diffusion of lead ions 
through the gel to the lead crystals already formed. As lead ions are 
reduced their concentration diminishes and consequently the potential 
Pb/Pb**+ becomes more negative, 7. e., approaches that of the reducing 
agent. Consequently unless more lead ions diffuse in to take the place 
of those deposited, the rate of growth will be decreased. The rate of 
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FicurE 10 


Reducing metals: (left to right) manganese, zinc, thallium. 
Concentration of lead acetate: 0.1 N. 
Age: 21 days. 
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FicurE 11 
Reducing metal: tin. 
Concentration of lead acetate: 0.02 N. 
Age: 21 days. 
Aeetic acid concentration increases from left to right, being 2%, 
and 3'/,%; the 2% gel being neutral. 


91/, 07 


diffusion of lead ion will be determined in these cases by the viscosity 
of the intercellular liquid present in the gel. By increasing this viscosity 
the rate of growth can be considerably retarded (see Figure 7). (3) 
The rate of diffusion of the element oxidized away from the upper end of 
the “‘cell.”” This rate of diffusion will be tied up with the solubility of 
the salt produced; or to put it another way, it will depend upon the ease 
of solution of the reducing agent. For example, aluminum by itself does 
not precipitate lead, but when the upper end of a strip of aluminum is 
wet by either acid or alkali, lead trees begin to grow immediately (see 
Figure 8). Under these conditions the aluminum dissolves more readily 
and the resulting aluminum ions diffuse away rapidly, thus keeping the 
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FicurE 12 
Reducing metal: zinc. 
Concentration of lead acetate: (left to right) 0.1, 0.05, 0.02, 0.01 N. 
Age: 21 days. 


potential of Al/Al+*++ always below that of Pb/Pbt*. (4) The hy- 
drogen-ion concentration of the gel. This factor is intimately connected 
with a number of others. It plays an important part in the time required 
for the gel to set and thus affects the structure of the gel which in turn 
will affect the rates of diffusion of all substances concerned; it may de- 
termine the solubility of the products of oxidation; it may be present in 
such concentration that it is preferentially discharged in place of lead ion, 
thus giving rise to an evolution of gas, etc. Increasing the hydrogen- 
ion concentration (or acidity) causes some reducing agents to act more 
rapidly and others more slowly, dependent upon the net resultant of the 
above factors. Thus with iron as the reducing agent (Figure 9) the greatest 
growth was obtained in the least acid solution; with tin (Figure 11) greatest 
growth was obtained in the most acid solution tried; in the case of cad- 
mium the variation of acidity had no appreciable effect. 

Another striking factor which is quite evident from an examination of 
the trees or of their accompanying photographs is that the form of the 
tree (not the individual crystals, of course) is characteristic of the re- 
ducing agent. Thus tin gives a feather-edged tree (Figure 1); zinc (Figure 
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FiGurRE 13 
Reducing metal: zinc. 
Concentration of lead nitrate: (left to right) 0.1, 0.05, 0.02 N. 
Age: 11 days. 
Notice that varying the concentration of lead salt does not have the effect that 
it did in the case of lead acetate (Figure 12). 


10) gives a very dense deposit at first, the lead crystals then appearing 
as long, flat, angular blades; cadmium (Figure 1) is characterized by pro- 
ducing lead crystals radiating uniformly at first from the metal; iron 
(Figure 1) by long, flat blades growing straight down through the gel; 
thallium (Figure 10) by light blades of lead always bent spirally, etc. 
Still another factor of interest can be seen illustrated in Figure 7, the 


lead tree being formed in an agar gel rather than silica. We have not 


followed up this point extensively but it would be of interest to try other 
gels. In general we would expect that the greater the protective ability 
of the colloidal media the smaller the crystals would be. In Figure 7 
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FicureE 14 


Reducing metal: iron. 
Concentration of lead nitrate: (left to right) 0.02, 0.05, 0.1 N. 
Age: 11 days. (Compare with Figure 9.) 
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Reducing metal: cadmium. Concentration of lead acetate: 
0.1 N. Age: 21 days. 
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the lead tree formed in agar is far less coarse than that formed in silica 
under otherwise similar conditions. Agar, it will be recalled, is a much 
better protective colloid in the sol form than is sodium silicate solution. 

Other metals may also be grown as trees in gels. We have not examined 
the list of possibilities extensively but have grown a number of cadmium 
and silver crystals in the manner described for lead. In the case of silver, 
the growth must be made in the dark as the silver compound (AgNOs) 
appears to be particularly light sensitive under the conditions employed, 
rapidly decomposing to give a dark brown deposit, presumably colloidal 
silver. Very likely any metal under suitable Conditions could be made 
to produce these interesting growths in the presence of the supporting 
media of the gels. 


Depleted Wells May Be Used for Storage of Manufactured Gas. A new visualiza- 
tion of America’s gas industry of the future, when surplus gas can be manufactured and 
stored in underground natural gas wells and partly depleted sands in amounts sufficient 
to meet the country’s maximum house-heating demands, thereby solving one of the in- 
dustry’s greatest problems, was described at the Pacific Coast Conference of the Ameri- 
can Gas Association by S. W. Meals of Pittsburgh, president of the Carnegie Natural 
Gas Company and chairman of the Association’s Natural Gas Department. 

Mr. Meals pleaded for closer coéperation between the gas and oil operators in 
properly protecting producing sands with a view to using partly depleted sands for 
storage purposes. He also advised that large-volume gas wells, when the sand is free 
from water, should be protected and not plugged when the gas is depleted. Such wells 
should be retained for storage, he declared. 

The idea of storing large amounts of manufactured gas in discarded natural gas 
wells is original with Mr. Meals, and is based on the experience of the natural gas in- 
dustry in storing large volumes of gas in the summer time and using it during the 
winter. Such practice, he said, is now followed in sections of Kentucky, West Virginia, 
Pennsylvania, New York, Oklahoma, and Texas, although this is not generally known 
by the public. 

“One company has stored more than eight billion cubic feet of gas in some eighty 
wells covering an area of about 27 square miles,’’ Mr. Meals explained. ‘‘At Buffalo, 
New York, use of underground storage has been of great -value in meeting the severe 
winter load. The gas was purchased in the Pennsylvania field during the summer 
months and stored in 23 wells located within an area of eight hundred acres. The 
average depth is 1900 feet. The first well was drilled in 1888. The greatest amount 
stored at any one time was about three hundred million cubic feet, but nearly three 
billion cubic feet have been stored and used as needed since June, 1916.” 

Mr. Meals said Butler, Pa., has an ideal operating condition, due largely to one 
well in which gas is permitted to feed when the line pressure is built up. Butler, he 
declared, has never known,a shortage of gas. 

Speaking of his own company, Mr. Meals stated ‘that a well had been used for 
storage purposes for twenty years. The well is located near Pittsburgh and is con- 
nected with a 24-inch pipe line to the steel mills. The practice of storing natural gas in 
this way, he said, constitutes an operating efficiency rather than a program of conserva- 
tion.—Gas Service Journal 





THE BANANA—A CHALLENGE TO CHEMICAL INVESTIGATION 


H. von LOESECKE, CHEMICAL RESEARCH LABORATORY, UNITED FrRuIt Co., Boston, 
MASSACHUSETTS 


One hundred and twenty-six years have elapsed since what was probably 
the first importation of bananas into this country. At that time thirty 
bunches were brought from Cuba to New York. In 1929 the total importa- 
tions were sixty-five million bunches. In past years the biochemist, 
physiological chemist, and physical chemist have made concerted efforts 
for a thorough study of this fruit. 


Tannins 


It has been known for some time that an unripe banana is characterized 
by its high starch content, its astringency, and lack of sweetness. The 
ripe fruit, on the other hand, has little starch and is not noticeably astrin- 
gent. It is claimed that the astringency is due to tannins in the unripe 
fruit which are in the soluble form. As the fruit ripens the tannins are 
said to become insoluble or ‘“‘fixed,’’ as it were, in sort of a “‘vegetable 
leather,’’ and hence cannot be tasted in ripe fruit. Analyses of the tannin 
content of the banana may be found in the literature, but just what is 
meant by ‘‘tannins” is not always clear. Yoshimura! followed the tannin 
change during the ripening process and concluded the tannin remained 
unchanged and was independent of the process of maturation. 

The occasional gastrointestinal disturbances following the ingestion 
of unripe fruit have been linked with the tannin present in the fruit. The 
evidence is unconvincing and a more thorough investigation of the tannin 
change in the banana with special emphasis upon the kinds of tannins 
present at different stages of ripeness would be a valuable contribution to 
the chemistry of this fruit. 

Pectin 


The hardness of the green banana is due to the fact that the cells are 
cemented together by an insoluble substance known as protopectin. As 
the fruit ripens the protopectin is changed by enzymes into pectin and 
finally into various semi-acid and acid bodies. Pectin will swell in water 
to form a jelly, provided the concentration of sugar is correct and the 
pH is at the optimum point. Neither protopectin nor pectic acid will 
form a jelly. As the protopectin is changed into pectin the fruit becomes 


soft in texture, because the cell walls are no longer cemented together _ 


by protopectin. During ripening the total pectin (protopectin plus pec- 
tin) remains practically constant, but the pectin increases until the fruit 
becomes overripe, at which time a good part of the pectin has been changed 
into acid and semi-acid bodies. This is the explanation usually given to 
account for the softening of the fruit during maturation. In reality it is 


1 Yoshimura, K., Z. Nahr. Genussm., 21, 406 (1911). 
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not as simple as this, for there are occasional increases in the protopectin 
content that cannot be readily explained. 

The total pectin content of the banana is not great (about one per cent 
of the fresh pulp), but what relation this substance bears to the digesti- 
bility of the fruit is unknown at the present time. Is banana pectin 
attacked by the gastric juice? Is it affected by the intestinal enzymes? 
Or does it merely act as roughage in the same manner as cellulose, to be 





H— CONSUMER — 


ae a. 
J SPECKLED 


YELLOW 


+— JOBBER — 


T 
{ 


j 
RETAILER 
| 


TROPICAL RAILROAD 








ve) 
= 
v 
o) 
| 
oY 
a 
~-~ 
n 
= 
6 
bo 
| 
n 
oo 
g 
a3) 
=| 
so 
Yu 
% 
n 
C3 
— 
n 
oe 
od 
80 
| 
2) 
-_ 
o 
S) 
H 


TURNING 
YELLOW 


——_— GREEN 


1 1 1 L 1 1 1 1 1 iL 
7 8 91011 12 18 14.468 16 17 18 19 2D 21 

Days after cutting. 
CHANGES IN THE COLOR AND SUGAR CONTENT DURING THE LIFE OF THE BANANA 


This diagram shows the changes in color of the peel and the sugar content of 
the pulp during the life of the banana. The curve for the sugar was derived from 
over five thousand analyses of the pulp of bananas, 
































subjected to bacterial decomposition in the large intestine? ‘These are 
questions for the biochemist and physiological chemist to answer. 


Starch and Sugars 


During ripening the starch in the bananas is converted into sugar 
(dextrose, levulose, maltose, and sucrose) by means ofenzymes. Bailey,’ in 
his biochemical studies of the banana carried out eighteen years ago, was 

2 Bailey, J. Am. Chem. Soc., 34, 1706 (1912); J. Biol. Chem., 11, 42 (1912). 
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unable to detect maltose in the fruit, but recent work in this laboratory 
(unpublished data) established its presence. The quantitative determina- 
tion of the different sugars in the banana, followed along as the fruit ripens 
under controlled conditions, awaits the chemist. If levulose is the pre- 
dominating sugar in the ripe fruit this may explain, in part, why diabetics 
are better able to tolerate the carbohydrate of the banana than carbohy- 
drates of other fruits and vegetables. Furthermore, the laxative effect 
of ripe bananas may be due to levulose, for Folin and Berglund*® have 
shown administration of levulose is accompanied by diarrhea. 

The treatment of citrus 
fruits with ethylene and 
other gases of the same 
series has been carried out 
with success by Denny, 
Harvey, and others. The 
results with bananas have 
not always been so striking. 
If the fruit is going to ripen 
it will do so about as quickly 
with ethylene as it will with- 
out. However, in the case 
of ‘dormant fruit’ (the 
meaning of which we do not 
know with any degree of 
certainty) ethylene hastens 
ripening. Just why this is 
so we do not know. Does 
this gas stimulate the en- 
zymes? Perhaps, but Rea 














and Millinixt have shown PHOTOMICROGRAPH OF STARCH GRAINS IN THE 
PULP OF AN UNRIPE BANANA 


that corn and wheat starch ais : 
; As the fruit ripens these starch grains are seen 

can be converted to reducing to disappear almost completely. 
sugars without the presence 
of an enzyme, the conversion taking place by merely bubbling ethylene 
into the starch suspension. More recently Nord and Franke® have shown 
that in the case of tobacco leaves ethylene increases the permeability 
of the cells and acts as a protector. 

A ripe banana contains as high as 18 per cent reducing sugars (see dia- 
gram on page 1538) which may be fermented under suitable conditions to 
alcohol. The alcohol obtained may, in turn, be oxidized to form acetic 

3 Folin and Berglund, J. Biol. Chem., 51, 213 (1922). 


4 Rea and Millinix, J. Am. Chem. Soc., 49, 2116 (1927). 
5 Nord and Franke, J. Biol. Chem., 79, 27 (1928). 
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acid or vinegar. Banana vinegar is light yellow in color and possesses an 
agreeable aroma and taste comparing favorably with cider vinegar.® 


Latex 


When the peel of a green banana is punctured, a sticky, milky fluid 
oozes from the wound. Under the microscope this liquid is seen to con- 
sist of numerous spherical bodies ranging in diameter from 3.5 to 31.5 uy. 
These particles can be made to coalesce, under suitable conditions, forming 
: an exceedingly tacky 

gum. Esch’ claimed this 
substance was India rub- 
ber and later Griebel® 
also spoke of it as rub- 
ber. More recent inves- 
tigations have shown the 
material is not rubber, 
but a body very closely 
resembling chicle,’ con- 
taining 44.4% acetone- 
soluble resins, 34.4% 
ether extract (hydrocar- 
bons), 13.6% albans, 
15.4% fluavil, 2.4% pro- 
tein, and 0.4% ash. At- 
tempts to vulcanize the 
gum were not success- 
ful. Because of its low 
melting point, difficulty 
of extraction and insta- 
bility, it could not be 


readily used as a substi- 
LONGITUDINAL SECTION OF A BANANA STALK tute for chicle. 


At a the fibro vascular bundles are shown, im- The peel of the banana 
portant in the preparation of paper; b indicates the 3 3 
parenchyma, or pith. also contains pectin rang- 

ing in amounts slightly 
more than in the pulp. This pectin can be extracted by dilute acids 
(preferably organic acids) and the extract either concentrated or dried to 


obtain a commercial pectin.'® 


6 yon Loesecke, Ind. Eng. Chem., 21, 175 (1929). 

7Esch, Gummi Markt., 4, 83 (1915). 

8 Griebel, Z. Nahr. Genussm., 48, 221 (1923). 

9 yon Loesecke, Rubber Age, 22, 129 (1927). 

1 yon Loesecke, Fruit Products J. & Am. Vinegar Ind., 8, 14 (1929). 
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Color Changes in the Peel 


As the banana ripens the peel of the fruit changes in color from green 
to yellow. (See diagram on page 1538.) The green color of the peel is 
due to chlorophyll (a + b) which ranges from 102.9 to 51.7 milligrams per 
kilogram of fresh peel in the unripe fruit at discharge from the boat at an 
American port, and decreases as the fruit ripens.'' The yellow color of the 
peel of the ripe fruit is due to xanthophylls and carotin and these pig- 
ments have been found to remain approximately constant throughout ripen- 
ing. In other words, a green banana contains just as much yellow pigment 
as a ripe banana, the color being masked by the chlorophylls in the case of 
the unripe fruit. When the chlorophylls break down, the yellow color of 
the xanthophylls and carotin becomes apparent. 


Esters 

A green banana has a cucumber-like odor, but as the fruit ripens the 
characteristic banana aroma develops. This is due to the formation of 
esters, but the mechanism of their formation is still obscure. The odorous 
constituents of the ripe fruit are present in very small quantities, amount- 
ing to about 0.0033 per cent of the weight of the pulp (unpublished data). 
The chief ester is amyl acetate (the so-called “banana oil’’ of commerce 
used in certain paints and lacquers) but valerates of ethyl and methyl 
alcohol are also known to be present. 

The odorous constituents of the banana are extremely unstable and are 
destroyed even when the greatest of care is taken to recover them un- 
changed. So far as the writer is aware no one has ever succeeded in com- 
mercially extracting the esters of the banana so that the extract would be 
comparable with the odor of the fresh fruit. Such an extract, if success- 
fully prepared, would be of great commercial importance as a flavoring 
material for ice cream, desserts, and tonics. The buying public is being 
educated more and more to demand natural products and to scorn all 
that is artificial. 

Protein and Fat 

The banana contains but little protein (from 0.8 to 1.3%, depending 
upon the variety of the fruit), but there are no data available in the litera- 
ture concerning the extraction of the protein per se. The biochemist 
and physiological chemist are now tackling this problem and the investi- 
gation will not only throw more light on the nutritive value of the fruit” 
itself, but will also add to our knowledge of the chemistry of proteins. 
Nor has the fat of the banana been investigated. It would be interesting, 
for instance, to learn whether bananas contain ergosterol, the provitamin 
D. If the fruit does contain this sterol, banana flour could be irradiated 
and become an important source of vitamin D. 

11 yon Loesecke, J. Am. Chem. Soc., 51, 2434 (1929). 
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Nutritive Value 


The nutritive value of the banana has been the subject of many re- 
searches and these researches have definitely shown the fruit to be per- 
missible to people of all ages. Gastrointestinal disturbances following 
the ingestion of the fruit are due to either eating unripe fruit or to some 
allergy certain individuals may have for bananas. Many cannot eat 
eggs or strawberries or tomatoes because of some allergy, yet these prod- 
ucts have never been condemned in the same manner as bananas. 

Researches of Eddy and others have shown the banana to be an ex- 
cellent source of vitamins A and C; a good source of vitamin B (7. e., B, 
the factor necessary to prevent beriberi in man, and G, the factor neces- 
sary to prevent pellagra), deficient in D and not lacking in vitamin E. 
Its potency in vitamin C, the availability and the relative cheapness of the 
fruit make it a competitor with tomato and orange juice for infant feeding 
on vitamin basis alone. 

Banana Flour 


Numerous attempts have been made, and are still being made, to pre- 
pare a suitable banana flour or powder. It is comparatively simple to 
prepare a flour, but it is quite another matter to develop a wide market for 


it. Flour is prepared from either green or ripe fruit, the latter being the 
more difficult to obtain because of the hygroscopic nature of the sugars in 
the ripe fruit. Green banana flour has a characteristic taste varying be- 
tween ‘‘shorts’’ and violets. Its use in baking is limited because it contains 
no gluten and also because it darkens when heated, imparting an unsightly 
appearance to the baked goods. Ripe flour has a sweet taste and may 
occasionally suggest the aroma of the fruit from which it was obtained. 
The most promising use for this product seems to be in the field of thera- 
peutics where its properties should be of value in certain dietaries, and in 
instances where fresh fruit is not readily available. ‘There are undoubtedly 
other uses for the flour as yet unconceived. Opportunity awaits the 
chemist who can prepare banana flour cheaply and find an unlimited 
market for his product after he has prepared it. 


Analyses of Banana Flour 


Green Banana Ripe Banana 
Flour Flour 


Water 12.08% 2.59% 
Protein 4.85 4.09 
Fats 0.61 1.91 
Ash 3.09 3.05 
Starch 69.35 29.87 
Sucrose 2.28 33.25 
Reducing sugars 0.95 15.62 
Crude fiber 0.73 ach 
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Banana Stalks 


The stalk of the fruit, to which the hands of bananas are attached, 
contains about 93 per cent water and 1 per cent ash. The ash is very 
rich in potash, varying from 53 to 63 per cent potassium oxide, depending 
upon the variety of fruit. During the World War and the period imme- 
diately following the conflict, when potash shipments from Germany were 
curtailed, numerous attempts were made to recover this potash from the 
stalks.'2 At the present market price of potash it would require about 
one ton of the stalks to obtain $3.00 worth of potash. Banana stalks 
have also been suggested as the basis for a dye’* and as the raw material 
for the preparation of paper,'*!* but the difficulty of collecting the ma- 
terial, in this country at least, would seem to preclude any great use for it. 


12 Ellis, J. Soc. Chem Ind., 35, 456 (1916). Billings and Christie, Ind. Eng. Chem., 
9, 153 (1917). 

13U. S. Pat. 1,243,042, Oct. 16, 1917. 

14 Reifegerste, Wochbld. Papierfabr., Sondernummer, 57, 75 (1926). 

5 Brit. Pat. 293,219, Aug. 15, 1927. 


Boiling Milk in Aluminum Does Not Destroy Vitamin C. Aluminum cooking 


utensils have no selective destructive action on the antiscorbutic vitamin of milk, 
according to the results of experiments carried out at Mellon Institute of Industrial 
Research, Pittsburgh, Pa. Milk, man’s most nearly perfect food, has particular im- 
portance in the dietary of the infant and child. There has been a growing tendency to 
boil milk whenever it is to be used in supplemental feedings, or whenever a supply is 
of doubtful origin. In thus safeguarding the health of children against microérganisms 
and in providing for better assimilation of the proteins, mothers may be assured that 
when they use aluminum utensils for the preparation of milk they are not depriving 
this invaluable foodstuff of its antiscorbutic properties. 

In the Mellon Institute experiments milk was boiled lightly for five minutes in 
aluminum or glass containers. Some destruction of vitamin C occurred in each case 
as a result of the boiling, but the metallic utensils exerted no greater action than did 
those of glass. Another interesting observation is that winter milk from ensilage-fed 
cows is practically as potent in vitamin C as the best summer milk from cows on pastur- 
age. 

Full details of the experiments will be supplied by Mellon Institute on request. 


Glass Resists 15-Ton Pressure. A bit of glass about a sixteenth of a square inch in“ 
area, bearing a load of approximately fifteen tons, is the simple new weapon of science 
developed by Prof. Thomas C. Poulter of Iowa Wesleyan University. 

It served as a tiny window looking into a pressure-chamber, where experiments 
are performed under the tremendous pressure of thirty thousand atmospheres. The 
little glass window is ground perfectly flat and set against a disk of high-speed steel, 
also ground perfectly flat. There is no gasket; the pressure attends to the sealing 
of glass against metal.— Science Service 





THE TEACHING OF CHEMISTRY IN THE SCHOOLS AND INSTI- 
TUTES OF FRANCE* 


MAURICE DESCHIENS,! 29 ROUTE DE NoIsy-LE-SEC, ROMAINVILLE (SEINE), FRANCE 


Chemistry in Pre-University Instruction 


In Latin countries the traditional emphasis upon literary instruction has 
the advantage of developing the mind and promoting clear and methodical 
expression of thought. In regard to instruction in the sciences (Latin 
sciences, language sciences, and elementary mathematics) chemistry is 
usually given a secondary place and is generally taught by a professor who 
is more of a physicist than a chemist. 

The first elements of the subject are usually given one hour weekly at 
about the seventh year to students between twelve and thirteen years of 
age. The instruction is very superficial and embraces the principles of 
chemical nomenclature, the properties of certain common elements and 
compounds, such as Cl,, HCl, H2SO,, the metals and carbon, followed by 
simple notions of organic chemistry. The practical work is very elemen- 
tary and consists principally of such experiments, demonstrated by the 
professor and his assistants, as will serve to stimulate the taste of the 
students for experimental science. This cycle of studies prepares for the 
first part of the baccalaureate, which consists only of an oral examination 
upon the ground covered. 

In the classes of philosophy and even more so in those of elementary 
mathematics, the teaching of chemistry is a little more complete and pre- 
pares for the second part of the baccalaureate. It sometimes includes in 
addition to the required oral examination a simple problem or written 
questions upon chemistry. 

Those who continue their studies with the view of preparing for the 
advanced schools, of which the programs will be reviewed later (classes of 
special mathematics, of the Central School, and of the Agronomic Institute), 
find the chemical programs more comprehensive, especially in regard to 
chemical laws and the study of the metalloids. ‘These programs, however, 
are arranged principally in reference to the questions which might be asked 
in the examinations for entrance to the advanced schools. 

The deficiencies which exist in the pre-university teaching of chemistry 
are common to most countries. There is little doubt that in France 
greater appreciation of the réle of chemistry and of the experimental sci- 
ences in general is resulting in the improvement of the programs of instruc- 
tion and the attraction to chemistry of students of the highest qualifica- 
tions. 


* Translated by Atherton Seidell, Hygienic Laboratory, U. S. Public Health 


Service, Washington, D. C. 
1 Ingénieur chimiste and member of the Bureau of the Société de chimje jndus- 


trielle de France, 


1544 
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Chemistry in the Science Faculties of the Universities 


The courses of chemical instruction in the science faculties prepare the 
students for the several certificates (licence és sciences), of which the princi- 
pal ones are general chemistry, applied chemistry, physical chemistry, 
biological chemistry, etc., to which should be added the certificate of physi- 
cal science, physics, chemistry, and natural science (P.C.N.). These cer- 
tificates can be obtained only by students who have successfully passed the 
baccalaureates. ‘The programs of the courses corresponding to the various 
certificates are given the greatest attention by the professors and lecturers, 
and consequently chemical courses in the faculties of science are excellent. 
A detailed exposition of these programs will be given later in connection 
with the description of the teaching of chemistry in the institutes and 
schools of chemistry of the faculties of science. 

In regard to theoretical instruction, the courses are essentially the same 
in the different branches of chemistry. One of the most useful of them is 
that of general chemistry for which the instruction may have a very favor- 
able influence upon subsequent studies, since it provides a thorough founda- 
tion in chemical laws and the broad relations existing among chemical 
compounds. In addition to instruction in theory, practical work and 
manipulations familiarize the students with the laboratory, insure a better 
comprehension of the facts described in the lectures and emphasize their 
practical application. ‘ 

‘The three certificates of licence (sciences) give the holder the right to the 
title licencié-és-sciences, which is a state diploma. In this connection it 
should be remarked that if the student is a candidate for the degree of 
Doctor d’ Etat és-sciences physique, which makes him eligible to a professor- 
ship, he must have obtained as one of his certificates that of general physics. 

For the doctorat d’ Etat no additional courses are required, but the candi- 
date is given daily practical instruction in the laboratory of the professor 
under whom he prepares his thesis. The thesis must be an original re- 
search upon a subject recommended by the professor, and upon completion 
must be defended before a special jury designated by the faculty. In 
addition to this original work, the faculty prescribes a secondary question 
which is simply a subject for review. ‘This doctorate really marks the 
completion of the university chemical instruction leading to a professorship. 
It prepares the student for original scientific research which is the founda-.. 
tion of all useful discoveries. It develops his reasoning as well as his ap- 
preciation of method and deduction and is the initial stage of a future 
master. 

In addition to this doctorat d’Etat there exists a doctorat d’ Université, 
for which the licence és-sciences is not obligatory and which consists in the 
presentation of an original thesis upon the same conditions as those pre- 
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scribed for the doctorat d’Etat. ‘The doctorat d’Université does not, how- 
ever, confer eligibility to a French professorship. 


Chemistry in the Institutes and Schools of Chemistry 


The transformations which the chemical industries are undergoing, the 
improvements and the incessant changes which must be introduced in order 
to meet ever-increasing world competition, and the necessity for reducing 
the cost of production, are the factors which determine progress. They 
cannot be resolved economically except by industrialists aided by collabora- 
tors possessing serious scientific and economic knowledge in which chemis- 
try, physics, mechanics, and also personal and moral qualities necessarily 
play a considerabie réle. 

In order to furnish to industry these collaborators and chiefs which it 
demands, there has been created in most of the faculties of science of the 
universities special institutes and schools of chemistry. Although they form 
a part of the faculties of science they, nevertheless, usually have a fairly 
autonomous existence. ‘They may be subventioned by the state, the cities, 
the departments, the communes, the industrial societies, the chambers of 
commerce, industrialists or such individuals as are interested in the progress 
of science and its applications. This financial independence confers a cer- 
tain freedom which often manifests itself by programs adapted specially to 
the industrial needs of the region. ‘The students are chosen by competi- 
tion, irrespective of the university degrees already obtained, or in certain 
cases from among the bacheliers és-sciences. ‘The age of entrance is in 
general 18 years. ‘The cycle of studies extends over three years, and upon 
its successful completion a diploma of chemical engineer is awarded. 

The particular aim of the instruction is to develop in the student the 
notion of discipline, responsibility, and the spirit of the scientific method. 
The courses, lectures, and practical work are judiciously coédrdinated with 
these ends in view. ‘The studies are pursued to a degree that will permit 
the student on leaving the school to become the real collaborator of the 
industrialist. The training is such that he will be proficient in reading and 
understanding original researches and be able to derive from them all pos- 
sible applications. ‘The aim is to make the future engineer a competent 
collaborator of physicists, mechanicians, architects, and all with whom he 
must work. 

The theoretical courses in chemistry given herewith are either common 
to those of the licences és-sciences or individual according to the Institute. 


Resumé of the Program of the Theoretical Courses 


Mineral Chemistry.—Study of all the metalloids and their compounds. Study of 
the properties and the preparations of the alkali and alkaline earth metals. The 
magnesian metals. Series of iron and chromium. Rare earths. Precious metals. 
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Copper. Silver. Mercury. Gold and Platinum. LElectro-metallurgy of the metals, 
etc. 

Organic Chemistry.—(a) Acyclic series: Generalities—hydrocarbons, alcohols, 
aldehydes, ketones, acids, amines, amides, nitriles, complex groups, sugars, uric acid 
group, etc. (b) Cyclic Series: Generalities—benzene group with the principal groups 
which combine with benzene. Cyclicterpenes and different compounds employed 
in perfumery. 

General Chemistry.—Physical and _ electrochemical units—thermochemistry, 
barometry, liquefaction of gases, thermodynamical principles, work of gases, law of Joule, 
calorimetry principles of thermochemistry, formula of Clapeyron, laws of chemical 
equilibrium, chemical affinity, etc. 

General Laws of Chemistry.—Vapor density, dissociation, phase rule, alloys, 
cryoscopy, tonometry, ebullioscopy, ionization, rotatory power, etc. 

Osmotic Pressure.—General laws applicable to gases and solutions. Law of equi- 
librium, variation of equilibrium with temperature and pressure, equilibrium in so- 
lutions, rapidity of reactions of different orders. Catalysis, etc. 

Electrochemistry.—Law of Faraday, specific and molecular conductibility. Elec- 
tromotive forces, electrolysis, cells and batteries, origin of electrical energy, large 
electro-chemical industries. Relation between physics and rational mechanics. 


In the case of the individual courses,they are in general superior to those of 
the licence, principally in regard to application, for they give a general view 
of present chemical industry and of its tendencies. ‘These courses are those 
of general chemistry; mineral chemistry (metals, metalloids); analytical 
chemistry (qualitative, quantitative, microscopical detection of traces, spec- 
troscopy, industrial analysis, mineral and organic) ; physical chemistry ; theo- 
retical and practical electrochemistry ; in addition toa very large program of 
industrial chemistry. ‘These form the basis of the theoretical instruction 
and extend over two years. Courses in higher mathematics (differential 
and integral calculus, analytical geometry, mechanics), technology, physics 
(general, acoustics, optics, heat, electricity), and of industrial drawing are 
also included in the regular program of the first two years of the institute. 
In addition to this theoretical instruction in these first two years a very 
important place is reserved for practical work in analytical chemistry, 
organic chemistry, physical and electrochemistry, as well as the testing of 
machines (thermic, electric, etc.) and periods of work in the various shops 
(glass, wood, metal). The mean length of time consecrated to this practi- 
cal work may be placed at 900 to 1000 hours per scholastic year. 

Frequent quizzes and semester examinations are given as well as exami- 
nations at the end of each year. The usual passing mark is twelve in” 
twenty, thus requiring sustained work on the part of the students and in- 
suring the retention only of those best qualified. 

Beginning with the second year there are special courses in applied 
chemistry, mineralogy, solid, liquid, and gaseous fuels, metallurgy, metal- 
lography, etc. Some of the institutes and schools give at the end of these 
_ two years and after examination a certificate of chemist. In the third year, 








on 


i 
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in addition to intensive instruction in purely chemical branches, specialized 
courses are offered in those subjects involving the application of engineer- 
ing. ‘They include the heavy chemical industry, its material and industrial 
material in general, the refractory products, the coloring matters and Gye, 
the agricultural industries, the perfumery industry, etc. 

It is also deemed indispensable to teach to the students the naa princi- 
ples of political and industrial economy, and to show them that an industry 
cannot develop unless it can find sufficient outlets for its products. But 
these outlets depend essentially upon the extent of world consumption and 
production, and also upon the relation between the cost of the merchandise 
as it leaves the factory and its possible price of sale on the market. ‘These 
last elements are a function of the cost of production and in a certain 
measure the extent of the import taxes and the rights attached to industrial 
property, factors which in themselves constitute new instruction. Such is 
the object of the courses in industrial economy: economic administration, 
financial and technical organization, law, industrial and employees’ legis- 
lation, accounting, industrial hygiene, etc. ‘This instruction has a high 
economic and moral object. It serves to develop an appreciation of the 
role played by the engineer, the chemist, the director, and in general of 
all those who participate to any degree whatever in production. 

In the third year the practical studies are supplemented by industrial 
tests related to the heavy chemical industry and to technology. Factories 
are visited and often during the second semester a research problem in the 
field chosen by the student is suggested by the professor. In general the 
problem includes a project of installing a factory, or part of a factory, re- 
lated to the industry studied, with designs and plans, estimates of cost of 
production, etc. 

During the three years of studies written, practical and oral examina- 
tions are given and the required passing mark is usually twelve to fifteen 
out of a possible twenty. Upon the successful completion of the courses a 
diploma of chemical engineer is awarded to the student by the university or 
by the Under-Secretary of State for Technical Instruction. Such instruc- 
tion, as above outlined, always kept abreast of the scientific and industrial 
advances, has provided France with a corps of chemical engineers of high 
technical skill. This is attested by the commanding position which they 
occupy in science and in industry both in France and abroad. 

Although the diploma may be obtained in three years, technical require- 
ments of industrial life and the necessity for the most thorough preparation 
on the part of all who desire to pursue scientific research, incite many stu- 
dents to continue a fourth, and sometimes even further years of training. 
The supplementary years may include a research such, for example, as the 
required thesis for a doctorat d’ Etat (licence-és-sciences physiques required) 
or doctorat d’Université. ‘This is generally pursued in special laboratories 
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od under the direction of a professor who is a specialist in the field se- 
T- lected. 
al In addition to the institutes serving particularly the industrial necessities 
S, of a given region there are institutes and schools of a more specialized 
character which are in a measure the center of training in special branches 
i- of industry. Such are the Institutes and Schools of Brewing, Metallurgy 
'y and Mining Industry (Nancy), Tannery (Lyons), Soaps and Fats (Mar- 
it seille), Petroleum (Strasbourg), Carburants (Montpellier), Paper (Gre- 
id noble), ‘'urpentine and Rosin (Bordeaux), etc. ‘These institutes give a 
se diploma of specialized engineer (brewing, metallurgical, and mineral indus- 
se tries, etc.) after an examination taken at the end of three years of study. 
n The courses there given relate to the special industry studied and the 
ul programs include problems of industrial application, operations on a fac- 
is tory scale, etc. 
1, These institutes and schools, as indeed all French universities, are freely 


- and very cordially open to foreign students and investigators. 


Educational Statistics. In 1926 there were 3,786,000 students in public high 
schools in America; 346,000 in private high schools. 
Ul Two hundred eighty thousand young men and women were in the public colleges; 


Ss 486,000 in the private colleges. 

e There were 977,291 teachers in all the schools of the land, public and private. 

e Two billion seven hundred forty-four million dollars was spent for education of 
. all kinds in America. 

f The value of school property is $8,125,000,000. 


The cost of public, elementary, and secondary education in 1903 was $251,000,000; 
in 1926, $2,026,000,000. 
- In 1926 the cost per pupil in regular attendance at the elementary and secondary 
i schools was $102.75. The cost per capita of population was $17.50. 

In the rural communities 25.7 per cent of the eligible children are in high school; 
in the urban communities, 71.1 per cent. ' 


r Twelve per cent of rural high schools are now organized on the junior high-school 
‘ plan; forty-seven per cent of the urban high schools. High-school enrolment has 
l doubled since 1920! 


One hundred thousand children are transferred annually from the traditional 
elementary upper grades to junior high schools—The Flathead Messenger, Kalispell, 
Mont. 


Education proposes to confer on man the highest improvement of which his body, 
his mind, and his soul are capable, with a view to secure his well-being, to fit him for 
society, and to prepare him for a better world. Hence, general education is divided 
into three branches—physical, intellectual, and moral, the last including religious 
training. The first aims at health, strength, and beauty; the second at mental power 
and the acquisition of knowledge; and the third at piety, justice, goodness, and wisdom. 
—C. MARCEL 




















SYNTHETIC MEDICINES* 


VERNON Harry, UNIVERSITY OF HAwaul, Hono.Luiu, T. H. 


Introduction 


Before entering upon a discussion of prescribed length, it is well to 
state the exact scope to be covered. My purpose is to discuss chemistry 
as related to the production and the use of synthetic compounds in medi- 
cine. Such medicaments may be duplicates of, or improvements upon, 
natural products, or wholly the results of human ingenuity. 

Chemo-medico-synthesis is the ultimate result of centuries of human 
effort against the ravages of disease. Among the primitive peoples, man 
began to seek the alleviation of his ills by applying to them herbs and other 
crude natural products plus much superstition. This practice became 
monopolized by magicians and priests, who, having no scientific principles 
to guide them, administered almost every imaginable substance as a medi- 
cine, frequently with fatal results. But now and then, among countless 
failures, these hit-or-miss practitioners of the healing art scored a success, 
discovering accidentally some natural substance possessing real curative 
properties and valuable physiological action. Thus came the discovery 
that an extract of the bark of the cinchon tree of Peru would cure malaria. 

Then during the Middle Ages, Paracelsus (1493-1541) turned chemistry 
to the interests of medicine by the introduction of various inorganic 
remedies. Henceforth, chemistry’s relation to medicine was established, 
a bond that was firmly cemented by Wohler’s epoch-making discovery of 
the first synthetic formation of an organic compound, urea, in 1828—and 
by the memorable labor of Pasteur. 

The period for 1828 to 1860 principally marked the theoretical develop- 
ment of synthesis by Wohler, Frankland, Kekulé, Pasteur, Couper, and 
many other great savants. With the evolvement of the present system, 
the structural theory, by Crum Brown and Frankland in 1865-1866, 
added impetus was given to synthesis. In fact, since then hundreds of 
thousands of definite compounds, organic and inorganic, have been pre- 
pared and cataloged. Now the chemist has possession of a weapon by 
which he is able to attack nature in her most formidable strongholds, 
wrest her secrets from her, and utilize them for the benefit of mankind. 
The entirely empirical discovery of mauve by Sir William Perkins in 1856, 
the synthesis of the first coal-tar medicine, salicylic acid, by Kolbe in 
1874, of indigo by Adolf von Baeyer in 1881, and of the valuable alkaloids 
are a few of the early triumphs. 

It is worthwhile now to glance at the relation of synthetic chemistry 
to medicine. The pathology of a disease, whether germinal or physiologi- 
cal, is carefully studied; comparison between it and similar ailments is 


* First prize-winning college essay, 1929-30. This is one of the five specific 
titles prescribed under the general topic, ‘“The Relation of Chemistry to Health and 
Disease.” 
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made, if necessary; and the curative effects of various medicaments are 
carefully noted. Then the synthesist, in a well-equipped laboratory 
and with the aid of the accumulated data, commences to modify, tear 
down, and even create new molecules until he obtains the ultimum cura- 
tive. His encroachments on the fields of anesthesia, antiseptics, endo- 
crinology, nutrition, and specifics have been in some cases very fruitful, 
in others, promising, but of such promise that the medical man of the 
future is given the assurance that he will ultimately have under his abso- 
lute control all diseases known today—and this largely through synthetic 
chemistry. 


Anesthetics: General and Local 


The present high state of surgery could never have been developed by 
the surgeon with all his aseptic technic if chemistry had not intervened 
with pain-alleviating substances, anesthetics, both general and local in 
their effects. Formerly the patients suffered tortures, for surgery was 
extremely barbarous. Now they rest unconscious of the scalpel and the 
saw. 

After the discovery of oxygen in 1771, a keen interest arose in the 
gases. Thus, in 1800, Sir Humphry Davy discovered the fact that nitrous 
oxide was capable of destroying physical pain. ‘Today, in admixture with 
oxygen, it is used for anesthesia in dentistry and surgery. In 1846, diethyl 
ether was noted to possess anesthetic properties. Since then it has 
become the most important general anesthetic. Its success stimulated 
a search for newer and better anesthetics. In 1848, followed Dr. James 
Y. Simpson’s discovery of chloroform with its several distinct advantages 
over nitrous oxide and diethyl ether. A. B. Luckhart and Carter of the 
University of Chicago discovered, in 1923, the anesthetic properties of 
ethylene, the nearest approach to an ideal anesthetic—one that can be 
easily administered, can produce profound coma, and from which the 
patient can rapidly recover without any ill after-effects. 

The chemical composition and the synthesis of the above-mentioned 
compounds are seen in the following equations representing their forma- 
tion: 

(1) Nitrous oxide, NO 

Gentle heating of NHsNO; = 2H.O + N.O 

(2) Diethyl ether, (C2:H;)20 


At 120°C., in the presence of Al,(SO,)3, a catalyst, the reaction takes place — 
in two steps, 
(a) C,.H,OH + HosSQy = (C,Hs) HSO, + H,O 
(b) Ce2H;OH + (C2H;)HSO, = H2SO, + (C:H;)20 
(8) Chloroform (trichloromethane), CHCl; 
CCl;-CHO + KOH = H-COOK + CHC; 
(4) Ethylene, C:H, 
C;:H;-HSO, heated alone, or with concentrated H.SO,, yields C2H,, 
C:.H;-HSO, = H2SO, + C.H, 
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Local anesthetics having deep penetrability, but lacking irritating, 
poisonous properties, are another goal. The molecule of a given drug is 
scrutinized to reveal what particular group of atoms within it is responsible 
for the desired physiological effect. This is done by working out the 
molecule’s structural formula and testing its different parts. Then: follows 
the work of synthesizing new compounds having molecules built on archi- 
tectural plans containing only the desired qualities. 

The best example of this labor is perhaps that done on the cocaine 
molecule. Research worked out its structural formula to be 


H 


| 
! N.CH; HCOC.C.H; 
\ O 


H.C————-C————C.COOCH;_~ 
H H 


Subsequent study determined that only the portion of the molecule that 
is marked with a star and set off from the rest by a dotted line is re- 
sponsible for the capacity of cocaine for deadening pain. ‘The remaining 
part proved to be dangerous. The result was synthetic alkaloids, quite 


unknown in nature, with molecules cut to specifications. Examples are 
betaeucaine and novocaine, better than their prototype, but as yet not 
ideal. 

Antiseptics 


In the 17th century, Anthony von Leeuwenhoeck,' discovered bacteria 
and protozoa, but little importance was attached to these discoveries. In 
the 19th century, Pasteur, while studying fermentation, rediscovered 
bacteria. Now, however, these minute organisms attracted the attention 
of scientists. Succeeding research proved that diseases were caused by 
various tiny organisms. ‘The important question now was how to over- 
come these microbes. Thus we find that while Pasteur was developing 
vaccination other men were working on the value of chemicals as antisep- 
tics and disinfectants. 

Dr. Joseph Lister, using carbolic acid solutions, introduced antiseptic 
surgery in 1867. Previously, there were no effective means of combating 
infections characteristic of surgical operations. In fact, so bad were the 
conditions that to open a person’s body cavity was practically the same 
as signing his death warrant. Since then most of the modern successful 
antiseptics have been discovered and perfected in the chemical labora- 
tories. A few that are used are: formaldehyde, phenol derivatives, 
iodine, Dakin’s solution, and hydrogen peroxide. Several synthetic 


! See Tu1s JOURNAL, 7, 1671-3 (July, 1930). 
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coal-tar dyes such as neutral acriflavine, ravinol, gentian violet, and 
hexylresorcinol are coming to the fore as antiseptics. 


Endocrinology 


Another important and promising field of chemotherapy is that of the 
ductless glands, so-called, because, having no special channels or ducts, 
they secrete directly into the blood their potent incretions, which are 
thereby carried throughout the body. These endocrinous glands, nu- 
merous and of varying importance, regulate growth and metabolism, 
sexual development and functional activity, and the cardio-vascular, in- 
voluntary muscular, and nervous systems, besides having other effects of 
vital importance in: body chemistry. Therefore, their proper functioning 
is indispensable to the welfare of the body. For this reason, chemotherapy 
is carefully studying their chemistry and the isolation, identification, and 
synthesis of their principles. 

The greatest advances in endocrinology have been made in the investi- 
gation of the activity of the most important glands, namely, the pancreas, 
thyroid, adrenals, and pituitary. 

In 1922, F. G. Banting and C. H. Best of Toronto isolated insulin, the 
active principle of the ductless pancreas. Later Abel, having obtained 
insulin in crystalline form, determined, with the assistance of Jensen and 
Geiling, the empirical formula of the crystals to be C4sHegOuNuS - 320. 
Its synthesis is now awaited. Insulin, essential for carbohydrate me- 
tabolism, is extremely useful in controlling symptoms of diabetes mellitus, 
for it enables the diabetic to metabolize sufficient sugar for the needs of 
his body. 

The hormones of the thyroid and of the medullary portion of the adren- 
als have been -isolated, identified, and both thyroxin, CiHiO3NI3, and 
adrenalin, CyH:;NO3, have been synthesized, thus giving medicine power- 
ful, pure remedies. Thyroxin is principally used in treating simple goiter, 
cretinism, myxedema, abnormal metabolism, and obesity, all resulting 
from hypothyroidism. A few uses of adrenalin are prolonging anesthesia 
by constricting the blood vessels, relieving of difficult breathing in asthma, 
stimulating and supporting the heart, and counteracting Addison’s dis- 
ease. 

In the pituitary gland, the anterior lobe (hypophysis) is essential for 
normal growth, sex development, and the development of some of the -. 
other glands, including the thyroid and the adrenals. Robertson ob- 
tained tethlin from the corresponding lobe in the ox. Drs. Abel and Rou- 
iller secured pituitrin, another principle, from the posterior lobe (infundibu- 
lum) related to the contraction of involuntary muscles and to carbohy- 
drate metabolism. Pituitrin, very useful in obstetrics, but not yet syn- 
thesized, has been separated by Dr. Kamm of Detroit into two parts 
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designated as alpha and beta, respectively, useful in obstetrics and surgery 
and burns, besides controlling the water content in the body cells. 
Nutrition 

Man would undoubtedly be immensely benefited if he could master the 
synthesis of foods and of the essential nutritional factors such as amino 
acids, enzymes, and vitamins. Only chemistry, by compassing the syn- 
thesis of these organic products, can release him from his dependence upon 
the plant and animal kingdoms for his sustenance. Progressively the 
end will be reached; one by one the necessary foodstuffs will be prepared, 
first in the laboratory, later in the food factory. 

Emil Fischer’s investigations on the sugars has led to the synthesis of 
numerous simple sugars and to the recent work on carbohydrate metabo- 
lism and its pathologic variations found in diabetics. The foundation 
of modern research on protein metabolism is formed by his work on amino 
acids. It has been shown that several amino acids found in natural pro- 
teins are essential for normal nutrition and health. In the absence of these 
necessary substances, e. g., cystine and histine, animals become unhealthy, 
develop definite symptoms, fail to maintain themselves, do not reproduce, 
and may even die. These disorders may be remedied by adding the de- 
ficiencies to the incomplete proteins. For instance, a disease designated as 
acystinosis is relieved and overcome by administration of cystine, which, 
by the way, has been chemically identified. 

A thorough understanding of the action of even one enzyme might throw 
considerable light on the various physiological actions that contribute to 
what we call life. Moreover, the synthesis of such substances would be a 
boon to the anemic, the dyspeptic, and others. The outstanding work 
being done on pepsin, the proteolytic enzyme of the gastric juice, although 
not yet successful, promises future victory for the chemist in this field. 

During recent years a great deal of attention has been focused on the 
causes of nutritional disorders, the avitaminoses, known to be due to the 
absence of vitamins, so-called accessory food factors. Thus far, six vita- 
mins and their relations to the nutrition, functioning, and development of 
the body are known, namely: 

Vitamin Function 
Antiophthalmic 
Growth-promoting 
Antineuritic 
Antiscorbutic 
Antirachitic 
Reproductive 

PP Antipellagric 


Notwithstanding what is known concerning these vital nutritive catalysts, 
the chemist is still confronted with the problems of isolating, identifying, 
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and synthesizing them. ‘The best he has been able to do is to prepare such 
concentrates as Miller’s Bios I and II, Seidell’s crystalline picrate possessing 
antineuritic properties, Eddy’s growth-stimulating bios, C2H1NO;, and 
irradiated ergosterol, the potent specific for rickets. 

These advances promise that we may confidently expect the final arti- 
ficial production of at least some of the amino acids, enzymes, and vita- 
mins to the undoubted advantages of medicine. 


Specifics 


The chemist’s problem in producing specifics is to secure medicaments 
destructive to particular germs but harmless to the patient. Here he 
has two alternatives, viz., (1) he may improve natural remedies, or (2) 
he may modify some promising compound. 

An example of the former plan is the work being done on chaulmoogra 
oil, used for leprosy. In the Orient, where this disease is rather prevalent, 
the only medicine has been the crude, unsavory oil taken in through the 
mouth.. The chemist, after studying and experimenting with this oil, has 
obtained fatty esters which are being used hypodermically more success- 
fully. At the University of Hawaii the research department is striving 
to obtain a water-soluble fatty ester. Perhaps since the structural formula 
of chaulmoogric acid, 

° HC——CH(CH:)»COOH 


1 | 
HC. CH: 
¢ 
He 


is now known, the remarkable work done on cocaine may be duplicated. 

Paul Ehrlich was the first to succeed by the second method of procedure. 
Working on the staining properties of aniline dyes, he became convinced 
that dyes could be very efficient medicinal weapons.. Therefore, with this 
thought in mind, he set to work preparing a specific for syphilis. After 
605 failures, covering two years of skilful chemical synthesis, he dis- 
covered arsphenamine, his “606’’ compound, chemistry’s greatest tri- 
umph in this field. This advent marked the beginning of other brilliant 
discoveries, for it demonstrated the chemist’s power of transforming one 
form of matter into another more serviceable to man. 

Although only two absolute specifics, quinine for malaria, and arsphena- 
mine for syphilis and African sleeping sickness, are known, many near 
specifics have been prepared. For sleeping sickness “‘Baeyer 205,” 
“Pasteur 309,’ and tryparsamide, which is also an important drug for the 
treatment of paresis, are valuable remedies. Carbon tetrachloride, cheno- 
podium, and thymol are effective anti-hookworm agents. Gentian violet 
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has a selective action against gram-positive staphylococci, whereas acid 
fuchin kills Gram-negative bacteria. Ravinol is said to act primarily as 
an inhibitive for streptococci and staphylococci. Mercurochrome has 
proved valuable for septicemia. 

Among other synthetics having special applications are homatropine, 
used to dilate the pupil of the eye, and theophyllin, one of the best diuretics. 


Conclusion 


Thus in a brief survey has been shown the trend of chemistry to provide 
medicine with synthetic medicaments. Anesthetics, antiseptics, endocri- 
nous principles, specifics, and other synthetic products! Imagine where 
modern civilization would be without them! Yet only the surface of the 
possibilities of chemo-medico-synthesis has been scratched. And so great 
is the progress of this new chemistry that perhaps even those born today 
may live to see the preparation of synthetic antitoxins, laboratory substi- 
tutes for all endocrinous incretions, and even the conquest of cancer and 
tuberculosis! 
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CHEMISTRY AS AN AID TO CULTURAL ENJOYMENT* 


MARION KATHLEEN Fitcu, THE COLLEGE OF WoosTER, WOOSTER, OHIO 


Chemistry and chemists were once regarded as direct agents of the devil. 
This, however, is a chemical age. ‘Today we live and have our being as 
a result of chemical processes. William Haynes, writing in the Science 
Monthly for May 13, 1927, has said: ‘“Today, chemistry is not only a 
systematized and coérdinated body of facts; it is also the tool and toy of 
the man of the street. In the market places or by his own fireside a man 
is deaf, dumb, and blind without at least a working knowledge of the 
science. It is, as Br’er Rabbit once said, ‘de mos’ kulturines’ t’ing in de 
world.’’’ Chemistry is the science of the transformation of matter, and is 
enormously productive, both of new knowledge and its applications. 

It is difficult, perhaps, to realize how profoundly chemistry influences 
our conception of culture and how invaluable an aid this science is to our 
arts. We travel to Europe, roam through art galleries and look at statu- 
ary, we applaud famous musicians, read the thoughts of men who lived 
and died two hundred years ago, we lose ourselves in the dim aisles of 
great cathedrals, and feel more cultured in the end. But it is not often 
that we give a thought to the science that has made these things possible. 
Chemistry seems too prosaic, too commercial and industrial to be in- 
volved in the creation of beauty. Let us consider here, however, the 
part that chemistry plays in the arts that go to make up culture. 

In the first place, chemistry has done much for literature. A few cen- 
turies ago, before the invention of printing when there were no books 
or newspapers and little correspondence, civilization was at a far lower 
ebb than it is now. Chemistry’s important part in this enormous de- 
velopment has been chiefly in the production of paper and inks. 

Less than one hundred years ago, paper was entirely manufactured from 
cotton and linen rags. Now however the supply of these is insufficient to 
meet the demand, and less pure forms of cellulose from straw, grasses, 
and wood are used. The chemist is called upon to separate the cellulose 
from its natural state by boiling it with calcium bisulfite. The fibers 
thus obtained are chemically bleached, washed, and colored if desired, 
and are then felted together by machines. Chemistry’s next aid in the 
process is called “‘sizing.’’ A solution of alum and rosin soap, or some- 
times powdered gypsum, white clay, or similar substances are added to 
give body and fill up the pores. 

Black or blue-black inks are the commonest in use for writing purposes, 
and are composed of an extract from gall nuts with ferrous sulfate and an 
acid to keep the iron in solution. A dye is usually added to make the writ- 
ing show more distinctly. Some common inks are simply solutions of 

* First prize-winning college essay, 1929-30. This is one of the five specific 
titles prescribed under the general topic, ‘‘The Relation of Chemistry to the Enrich- 


ment of Life.” 
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coal-tar dyes in water. Red ink is an aqueous solution of eosine. Log- 
wood extract and potassium chromate form a black ink which is easily 
transformed into violet when it is boiled with alum and copper and filtered. 

Black printing inks vary in composition with the type of printing to 
be done. They are all pigments ground in oil or varnish. The pigment 
used in plate ink is generally acid-washed bone black, made by the de- 
structive distillation of bones, or vine black, made by a similar distillation 
of almost any vegetable matter. Manganese borate is added as a drier. 
Lithographic and typographic inks contain organic lake pigments made 
from organic dyes precipitated on aluminum hydroxide, or carbon black 
made by the partial combustion of some fuel gas. These pigments are 
ground into a vehicle of linseed oil varnish, rosin oil, or petroleum oil con- 
taining dissolved paraffin. 

It is not so easy to put one’s finger on chemistry’s contribution to music, 
though it would be safe to say that there is no instrument made in whose 
manufacture the chemist has not had a part. Often this part is in the 
form of a varnish, in the preparation of cords for a stringed instrument, 
or merely in the production of the glue that cements its parts together. 

The phonograph, however, owes more to chemistry, for records are made 
by a process chiefly chemical. The record blank is a tablet of soapy wax 
cut in fine spiral grooves. This is dusted with graphite to make it elec- 
trically conductive and is then slowly rotated in a copperplating bath. A 
homogenous deposit of copper having thus been grown, a whole series of 
negatives is produced from the original record. Two classes of materials 
are used in the common breakable type of record: rosins and gums (of 
which the principal example is shellac) and various mineral fillers. This 
composition is pressed into records in steam-heated hydraulic presses. 
Flexible records composed principally of celluloid are also made. They 
are exceptionally free from surface noises, but are not so wear-resisting 
as wax. The cultural value of the phonograph cannot be over-estimated. 
Such organizations as the National Gramophonic Society of England with 
similar societies in the United States and Japan are eloquent of the part 
it is able to play in the musical development of the individual and of 
the community, and the phonograph is now being used as an educational 
agent for foreign language instruction in many schools. 

Art is perhaps more reliant on chemistry than are literature and music, 
for the manufacture of paints and engraving inks is carried on entirely 
by chemists. Chemicals have further proved an invaluable aid to art in 
the restoration of art treasures and their preparation for museums. 

Paints contain pigments and glues or gums, and are softened with gly- 
cerol or water in the case of water colors, and with oil for oil paints. The 
pigments are added in powdered form to drying oils—usually tung, poppy- 
seed, walnut, or linseed. Opaque whites are chiefly derived from com- 
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pounds of lead or zinc; red pigments are oxide of iron and red oxide 
of lead; ultramarine blue occurs naturally as lapis lazuli but a variety of 
shades may be produced by the action of the chemicals upon it; black 
pigments are usually some form of carbon. Hydrated oxide of iron con- 
taining marl yields beautiful brown pigments when ground. Among the 
organic pigments are those obtained from natural sources, such as an- 
natto, indigo, and cochineal, but these are rapidly being replaced by aniline 
colors from coal tar. The choice of a pigment depends on its chemical and 
physical properties. ‘Through scientific progress an almost unlimited vari- 
ety of colors is now available. 

Photography can also be considered art in precisely the same way that 
any graphic process can be so regarded when it is dealt with by an artist. 

Photography is the art of producing pictures by the action of light upon 
chemically prepared or sensitized materials. The practice of photography 
depends on the sensitiveness of silver salts to light. The developing 
bath and the production of a positive print from a negative are chemical 
processes. ‘There have been great advances in the chemistry of photog- 
raphy, in negative developers and printing papers, though color photog- 
raphy is still in the experimental stages. 

Another art closely related to photography is that of the motion picture 
which is now bringing instruction and entertainment to the people on so 
large a scale, The motion picture can never displace the legitimate 
stage completely, and many rate but low the histrionic value of such pro- 
ductions, but it must be taken into consideration that the screen is taking 
the place of the stage in many lives and that its influence has been said 
to transcend that of the newspapers. Classics of literature have been 
combed for screen material, historical photoplays have exercised a dis- 
tinct educational effect and finer wit is finding its way into the movies, 
accompanied by the development of a better sense of humor. 

The millions of feet of film consumed in the making of moving pictures 
annually make necessary the operation of large chemical laboratories at 
many studios. Here the film is made, the negative film from the camera 
is developed, and hundreds of positive prints are produced. The work is 
of a highly specialized nature and is exceedingly important. 

Again, chemistry is at the root of architecture. With the development 
of new building materials comes a demand for a new style of architecture. 
Portland cement, known in the time of the ancient Romans, has been re- 
discovered in comparatively recent times and is now one of the most im- 
portant of building materials. Glazed building tiles are another modern 
development and have proved nearly perfect. Bricks also, baked in pot- 
tery kilns at a very high temperature, are popular for building purposes. 
Artificial abrasives have been invented by chemists for the grinding, cut- 
ting, and the polishing of stone. With new transparent lacquers, baked 
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japans and enamels, paints and varnishes, wall papers, floor coverings, 
rubber tiling, and leather upholstery comes a change in interior decoration. 
Thus chemistry is beautifying our environments. 

As the chemist provides not only many of the materials used by sculp- 
tors, but also the finishes, moulds, and methods of coloring, he also has a 
finger in the pie of the plastic arts. 

The plaster of Paris used so extensively in making statuettes and casts 
is calcined gypsum or calcium sulfate. One of the earliest sculptural me- 
diums used in Egypt, Greece, China, and India is terra cotta, a chemically 
prepared clay. 

There are two important methods for the making of moulds in which a 
statue is cast. One is the ‘“‘packed sand’’ mould, in which a very fine 
composition of clay, silica, and alumina, called French sand, is used. ‘The 
other, and the method most in use, is the ciré perdue which demands 
gelatin for the negative, wax for the replica, and a semi-liquid composi- 
tion of silica, plaster, and other chemicals which can resist high tem- 
peratures. Glue and gelatin moulds which are greased with a mixture of 
stearine and kerosene before the plaster is poured in, are also used. 

Finishes are of the greatest importance. They must not only be appro- 
priate to the material and to the subject portrayed, but must also be 
such that they do not create a surface harmful to modeling. Marble is 
polished with natural or artificial pumice stone and washed with oxalic 
acid reduced to the consistency of table salt. Bernini was one of the first 
sculptors to finish his marble in this way, and Canova followed his example. 
A chemical composition of waxes and white spirit varnish is much used 
in ivory carving, and the careful polishes given to wood are chemically 
prepared. The exquisite ‘‘patina’’ permitting of the finest detail and 
range of color in bronzes is due entirely to the chemical composition of 
the bronze. Bronze must be cleaned with nitric acid before it is finished. 

There are various ways of tinting plaster casts so that they resemble 
bronze or terra cotta. One of the most common is the oil paint method. 
A coat of shellac is given as a prime, followed by the application of oil 
paint with a little dryer. 

The possibilities of a glazed sculpture are just being investigated. The 
ancient Egyptians used pigment on their sculpture direct with a very 
decorative effect. | But the modern sculptor interested in color is working 
with his chemist to make a glaze of quality which is thin enough to hide 
no detail of the modeling. 

Ceramics is an art closely akin to sculpture. The basis is clay of varying 
coarseness dependent on the pottery to be produced. ‘The materials 
are ground fine, made into a slip with water, and partially dried to a 
plastic state, in which state they are formed by pressing, throwing, and 
moulding into endless varieties of forms which we see daily. A glaze is 
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given to the surface by covering it with a fusible flux or glass containing 
lead for some wares, and with a glaze composed chiefly of feldspar for 
porcelain. 

Wilson analyzed Berlin porcelain and found it to contain principally 
silica and alumina with small amounts of oxide of iron, lime, magnesia, 
and potassia. A flux used at Sévres in much porcelain painting consists 
of silex, borax, and minium. The coloring matter is exclusively chemical 
and the modifications of tint are due to variation of the proportions or 
the regulation of the heat intensity. 

The chemistry of all porcelain work is largely the same, but even slight 
differences in the composition of the glazes may alter the character of the 
ware. 

The manufacture of glass and the production of the beautiful Bohemian 
and Venetian glassware are closely related to that of porcelain. Glass 
occurs in nature as a volcanic effusion known as obsidian, but man prefers 
to let the chemist make it for him rather than use nature’s. The colors 
in glass are due to metallic oxides. 

We have followed chemistry through its relation to the major arts: 
literature, music, art, drama, architecture, sculpture, and ceramics, and 
have seen what an integral part it has in the cultural development of the 
world. Not only does it have these direct bearings upon civilization, but 
others more tor less indirect. Travel, for example, is one of the most 
cultivating processes of our time, and one has but to ask himself the 
question, ‘““‘What would travel be without chemistry?’ to realize its vital 
share in ships and trains and automobiles—in all, in fact, that makes for 
transportation. 

But one of the chief aids of chemistry to cultural life and enjoyment 
is that it has helped to put culture in the way of the masses. Books 
have brought literature, drama, art, sculpture, and travel to the people, 
and the gramophone and radio have brought music and oratory within 
the range of all. It is in this sense that Dr. Norman Campbell has written 
that science is the “noblest of the arts.”’ 
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A DIRECT READING VOLUME-METER 


M. T. CARLISLE AND RHEBA USHER, COKER COLLEGE, HARTSVILLE, SOUTH CAROLINA 


The volume-meter described below may be employed to determine 

the volume of irregular solids with a high degree of precision. The ap- 
paratus consists of a cylinder P (see 

N Figure 1) 4.8 cm. in diameter and 12 | cc 

cm. long, the bottom of which is 

drawn out into a tube BD 10 cm. 

long, containing a bulb of 10-cc. ca- 


4 


pacity. A milled-in glass stopper 
with an outlet tube MJ is inserted in 
the top of cylinder P. Tube MN is 
30 cm. long, 5 mm. in diameter and 
graduated into fiftieths of one cc. 
A leveling bulb of mercury attached 
at D completes the outfit. 

The procedure for making deter- O 
minations is as follows. Flask P is 
filled with water and the stopper con- a 
taining tube MN is inserted. By ‘am or Tuse MN, 
means of the leveling bulb the mer- SHOWING 50 Divi- 

: SIONS PER Cc. 
cury is brought to mark B on outlet 
tube of cylinder. This causes water to rise in tube MN. 
A reading is made of the height of the water column. 
The leveling bulb is now lowered until water falls consider- 
ably below stopper A, the surplus collecting in bulb C. 

Ficure 1.— The stopper and attached tube is now removed and the 
SHowrnc Con- sample whose volume is sought is now inserted into the 
ted cl cylinder. The stopper is then replaced and the mercury 

brought back to mark B by means of the leveling bulb. 
A second reading of the water in MN is made. ‘ The difference of the two 
readings of column MN gives the volume of the solid. 














UTILIZATION OF AGRICULTURAL WASTES* 
CHARLES GERALD ALBERT, THE COLLEGE OF WoosTER, WoosTER, OHIO 


Undoubtedly one of the greatest services of chemistry to mankind is the 
utilization of waste materials which are absolutely worthless without 
treatment, but which are often transformed by chemistry into valuable 
by-products. In many industries this chemical use of wastes has, for 
several years, been highly developed; nevertheless, there is a chance for 
greater development as scientists make progress. Especially is this true 
of agriculture, perhaps the most important of all industries. Recently 
the advances of chemists in their research for profitable uses for such now 
worthless things as straw, corncobs, peanut shells, and cornstalks are 
interesting scientifically minded America. All over the world, in fact, 
research men are attempting to find profitable uses for the great agricul- 
tural by-products. 

By far the most common use of corncobs at the present time is as a fuel. 
But analysis shows the cobs to contain a great deal of moisture and to 
possess little heating value. Clearly some better use should be made of 
them. Many farmers grind up their corncobs and feed them to the cattle, 
but such a use is uneconomic, because corncobs have almost no food 
value. Chemists, attempting to find a use for this waste product, dis- 
covered that if the corncobs were heated in a closed retort and the resulting 
liquids distilled, the final products obtained would be approximately the 
same as thosé from a similar treatment of wood. Such a discovery is im- 
portant in face of the fact that the supply of wood for distillation is de- 
creasing rapidly. 

But by far the most interesting treatment of corncobs is that by which 
furfural is produced. Furfural has been known for a long time as a light 
yellow, oily substance, the chief value of which was as a laboratory curi- 
osity. Until experimenting proved that it could easily be derived from 
corncobs and oat hulls it sold for $30 a pound, and often for more. The 
number of practical uses for furfural is now almost infinite. Embalming 
fluid, for instance, may be manufactured with furfural employed as a 
substitute for formaldehyde. The fabric so often used on airplane wings 
must be treated chemically with ‘‘dope,”’ a substance which can be manu- 
factured from furfural. This golden furfural makes a fine antiseptic for 
the treatment of seeds. It features in the making of several anesthetics. 
Recently chemists have found that it is a good ingredient for the popular 
quick-drying lacquers. Aqueous solutions of furfural are very fine pre- 
servatives for anatomical specimens. It is found to be a possible new 
raw material for the dye industry, and, by itself, it is a very good varnish 
remover. It is also an excellent solvent for such materials as nitro-cellulose. 

* First prize-winning college essay, 1929-30. This is one of the five specific 
titles prescribed under the general topic, ‘“The Relation of Chemistry to Agriculture 


or to Forestry.” 
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During the last few years, a series of hard plastics produced from phenol 
and formaldehyde have come upon the market and practically revolution- 
ized certain industries. These substances are sold under trade names 
such as Bakelite and Redmanol. Almost no change is found in the. 
plastic if furfural is used to replace the formaldehyde. All such plastics 
demand some inactive filler in order to keep the price from becoming ex- 
cessive. In the laboratory, ground corncobs have been used for the filler, 
together with furfural for the formaldehyde, and excellent results have 
been obtained. A very inexpensive process is used. It is a simple treat- 
ment of the ground corncobs with hydrochloric acid and phenol. The 
hydrochloric acid liberates furfural from the cobs; the furfural reacts 
with the phenol to form the final product; and the final product contains 
the excess of ground cobs as a filler. 

Some furfural compounds are used in anti-knock gasoline, and furfural 
by itself may sometimes become an extensive gasoline substitute, although 
its present price, fifteen cents per pound, makes this use impractical. 
If all the corncobs, peanut shells, and cottonseed hulls in the United 
States were, each year, made into furfural, we should never be faced 
with a gasoline shortage. Other furfural compounds are used in rubber 
curing, where they act as accelerators. These varied and extensive uses 
of only one of the many products obtainable from corncobs, not to men- 
tion the many other agricultural wastes, show the immense importance of 
such chemical research. 

Furfural is by no means the only product that can be obtained from 
corncobs. A strong glue is made by digesting the cobs with water under 
pressure. The substitution of dilute mineral acids for the water changes 
the resulting product to xylose, which is a sugar. Xylose is particularly 
valuable as a sweetening agent in the diet of diabetic patients, since it is 
not assimilated to any extent in the body. Lactic acid, acetic acid, al- 
cohol, and succinic acid may all be easily obtained by fermenting the 
xylose sirup. 

Another valuable derivative of corncobs is oxalic acid, obtained by the 
fusion of the cobs with caustic soda. Oxalic acid has a multitude of uses, 
being employed in the dye, tanning, explosive, ink making, and laundry 
industries, the production of artificial silk, celluloid, and other things. 

Corncobs may be used in place of spent tan bark in the manufacture 
of white lead. Ground cobs also make a suitable substitute for ground 
cork in the production of linoleum. A flour obtained by grinding the cobs 
extremely fine makes a good filler for diabetic food, plastic wood, and many 
similar substances. Besides these, there are a great many minor uses for 
corncobs, such as in the manufacture of sweeping compounds, in the 
curing of concrete, in making punk and incense, in the smoking of meat, 
and in an almost limitless variety of rather unimportant processes. 
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Next to corncobs, possibly the greatest waste product on our great 
Middle Western farms is the cornstalks. Scientists have proved that 
cornstalks have little or no beneficial effect when they are plowed under 
the soil, and that, as a food, they may be harmful to cattle. 

If the stalks are shredded, beaten, and cut up into small fiber bundles 
almost like pulp, and then cooked, a sticky substance is secreted; which 
substance, when the material is run through rollers, holds it together in 
the form of wall board. This wall board is very light in weight; it is an 
excellent heat insulator; and it is thus extremely useful in the building in- 
dustry. It has every advantage over the old-time wood lath; it also makes 
a fine sheathing, not only because of its insulating properties, but because 
it makes a stronger wall than the older sheathing process. This insulating 
value is equal to that of the sheet cork now used in refrigerator construc- 
tion. The yield per ton of cornstalks is quite high, and the cost of pro- 
duction promises to be reasonably low; therefore, it appears that corn- 
stalks may become an economic good of no mean importance. 

By slightly varying the manufacturing process for this wall board, we 
obtain a very hard, strong material. This denser material can be used 
for many things where the softer insulating board would be quite un- 
suitable. A few possible applications are for paneling in automobile 
bodies, Pullman cars, and truck bodies. The cost of production for this 
type of board is somewhat higher than that for the first type. 

If gypsum is used as one of the ingredients in the manufacture of the 
wall board, the resulting product is almost perfectly fireproof. It has 
advantages over the pure gypsum board, since it is lighter in weight and 
is somewhat easier to nail into. The pulp used in making these wall 
boards may be molded into a variety of shapes while wet, and will become 
hard and quite strong upon drying. ‘The sale for novelties made in this 
way is large, and the resulting papier mdché industry is rather important. 

Another simple change in the process causes the pulp to dry out to a 
hard, dense substance not unlike vulcanized fiber. This material can be 
either molded or machined, and is used to make knife handles, gears, and 
knobs. It is a good electrical insulator, and possesses surprising strength, 
so that it can well be used in the manufacturing of switch buttons and 
similar electrical apparatus. This material is on the market under the 
trade name of maizolith or cellulith. 

But there is one use for cornstalks which easily eclipses all others. It 
is the manufacture of paper. Attempts to use cornstalks in this in- 
dustry date back as far as the seventeenth century. At present, because 
wood pulp is becoming rather scarce, the production of cornstalk paper 
is assuming a new importance. Under quite a high steam pressure, the 
stalks are digested with a regular paper chemical. Then the pulp is 
beaten and the fibers which are too large are removed. ‘The final steps 
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are bleaching the pulp with a solution of white powder and rolling it into 
sheets. All types of paper, from coarse, thick filler for egg cases to fine, 
bleached writing paper have been produced. Most efforts are being bent 
toward the economic production of newsprint. Cornstalk paper pulp has 
proved very satisfactory, and the paper is already used quite extensively 
in some localities. 

Alpha cellulose, an important raw material in the manufacture of rayon, 
or artificial silk, is obtained by especially purifying the cornstalk pulp. 
The rayon manufactured from this pulp is perfect, and alpha cellulose is 
now being produced commercially from cornstalks in a factory in Illinois. 
This cornstalk cellulose suggests a great field of possibilities. A gun- 
powder company is using it in the manufacture of smokeless powder. 
Another explosives manufacturer is experimenting with the fibers as an 
absorbent for dynamite. Like the corncob products, cornstalk cellulose 
may be incorporated into special foods for diabetic patients. Clay mixed 
with cornstalk fibers has been found to make an excellent building ma- 
terial. Ordinary brick is heavier than this new building block, and con- 
siderably more expensive. In addition to these products, there are many 
things now made from derivatives of other celluloses which could just 
as easily be made from the cornstalk cellulose. 

But cornstalks and cobs are by no means the only agricultural waste 
products which chemistry has made valuable to man. This limited space 
will not be sufficient to deal as extensively with the other accomplishments 
of science in this field, but a few of them should be mentioned. 

The cheese, or casein, industry is steadily becoming more and more 
important in the United States. Formerly almost all of the milk from our 
great dairy herds was skimmed, the cream, or butter fat, hauled away 
to the creameries, and the skim milk used wastefully without getting the 
maximum utility from the chemicals contained in it. But cow’s milk 
contains almost as much casein as it does butter fat, and this casein is an 
extremely valuable by-product if it is treated properly. By means of 
coagulating the casein with a dilute acid a precipitate is formed, which 
precipitate, after being washed and pressed, becomes our modern cheese. 
This cheese has a very high food value. The remainder of the milk, mixed 
with the washing water and called whey, is fed to the hogs just as the skim 
milk was before chemistry came along to make use of the casein. By treat- 
ing this casein with different chemicals, we obtain glues, cements, putty, 
and paints. Casein, together with formaldehyde, is used in a treatment for 
waterproofing paper. Containers made from this treated paper are used 
for the products of many present-day industries. 

In the meat-packing industry, chemistry has made possible the profitable 
use of many wastes which otherwise would be absolutely worthless. Meat 
packers, with the help of science, can thus produce glue, soap, and a 
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variety of other products. Thus a Midas-like touch has transformed the 
scraps of an industry into common and important articles. Chemistry 
takes beef fat, formerly a financial loss, and makes from it oleomargarine, 
an important butter substitute. It takes the wastes of the fruit-growing 
industry and turns them into lemon extract, cider, vinegar, and similar 
products. It takes the unsalable potatoes and makes alcohol from them. 
It makes the same valuable product from the waste of the cane sugar in- 
dustry, at an almost negligible expense. 

The number of agricultural by-products made with the aid of chemistry 
is too great to be gone into any more extensively here. Suffice it to say 
that almost anything from face powder to varnish can be made from the 
wastes of the corn farmer alone, and the possibilities in the other branches 
of the industry are equally great. 

Up to the present, experimenters have barely touched the possibilities of 
chemistry as a salvager in agriculture. The main ‘body of the work is 
yet to be done. It has a romantic appeal which should call to any one 
who is interested in voyaging into the unknown, and returning with 
the golden fleece of worthwhile information for his felowman. We can 
powder our faces and run our automobiles with peanut shells now! With 
the aid of chemical research, materials we even now consider worse than 
useless may, sometime, sustain the whole human race. 
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Factory Ventilation Prevents Chrome Poisoning. New methods of ventilating 
worked out by the U. S. Public Health Service may save thousands of workers in auto- 
mobile factories from serious nose trouble, now often caused when accessories and trim- 
mings on the car are treated to a coat of non-tarnishable chromium. 

Hydrogen, carrying a slight amount of chromic acid, is released in the plating 
process, Dr. L. R. Thompson of the Public Health Service explained to the House 
Committee on Appropriations, and if this passes a man’s nose, it may be drawn up in 
the nose and be deposited on the septum. 

“If this continues, in a short time he loses the entire nasal septum. .. Some auto- 
mobile companies have tried ventilation, but the methods they were installing would 
draw the air straight up rather than across the vat. . . We showed them that if they 
would draw the current of air across rather than up it would relieve the situation.’’— 


Science Service 





IS THE USE OF GAS IN WARFARE JUSTIFIABLE?* 


EUGENE EDWARD SENSEL, OBERLIN COLLEGE, OBERLIN, OHIO 


“All's Fair in Love and War” 


Weary men stumbling and floundering in the mud and slime of No- 
Man’s-Land, advancing in the face of a terrific bombardment; bursts of 
shrapnel raining torrents of deadly steel upon their heads; machine guns 
and rifles sending a steady stream of hot lead to greet them as they pass 
through the barbed wire entanglements; shrieks of pain and cries from 
falling men; heavy shells exploding in their midst, hurling arms, legs, and 
bits of dismembered bodies high into the air; wounded men groaning on 
the wet ground, ugly lacerations with blood oozing from them showing on 
their bodies; then hours of suffering before the stretcher-bearers carry 
the disabled victims from the field; every jolt sending stabs of pain 
through the torture-wracked bodies on the frames; later the amputations, 
probings, and stitchings in the hospitals, the daily agonies through which 
every wounded man had to pass: such is a glimpse of modern warfare 
and its effects. 

Years afterward, the men who have survived the battle are at home. 
Some are blinded, some have limbs missing; many are afflicted with 
tuberculosis and other diseases contracted upon the battlefield; a great 
number are suffering in some way or other, victims of the terrible weapons 
of modern warfare. 

Human words can hardly picture the incredible amount of suffering 
which resulted from the use of high explosives in the World War. The 
two paragraphs above give at best an inadequate picture of the effects 
which were produced by the rifles, machine-guns, and heavy artillery of 
the contending armies. The past war witnessed the employment of almost, 
every conceivable sort of standardized weapon. Yet no outcry was 
made among the nations of the world that these implements of warfare 
were in any way inhumane. Although it had been generally known for 
the past fifty years that high explosive shells were the most cruel weapons 
invented, no voice was raised in protest against them and they continued 
in the World War to be used on a scale hitherto unknown. So-called 
human beings believed it perfectly fair and humane to blow their fellow- 
men to bits or to send them home from the war to suffer for the remainder 
of their lives. 

But when the Germans first introduced a new weapon in the form of 
poison gas against the Canadian soldiers at Ypres on April 22, 1915, a wave 
of horror swept over the world. Augmented by means of effective propa- 
ganda distributed through the newspapers of the Allied Powers, this 
wave steadily grew into one of profound aversion to the use of gas in war- 


* First prize-winning college essay, 1929-30. This is one of the five specific 
titles prescribed under the general topic, ‘“The Relation of Chemistry to National De- 
fense.”’ . 
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fare. The human mind naturally recoiled from the exaggerated tales of 
soldiers writhing in hideous agony, their faces blackened and distorted 
by the terrible choking death which had seized them in its grasp. Millions 
of people pointed aghast at Germany’s violation of an international agree- 
ment made at The Hague in 1907 which debarred the use of projectiles 
capable of producing poisonous or deleterious gases. 

Was Germany justified in employing gas during the late war? The 
majority of people, obviously misled concerning the horrors of chemical 
warfare, and basing their statements upon doubtful evidence, assert that 
her conduct was atrocious. But if one argues from a strictly chemical, 
medical, and psychological point of view her use of gas was entirely 
legitimate. War experts, chemists, pathologists, men who know the 
truth about gases, state that there has never been a more humane weapon. 
In order to arrive at a statement as to whether or not the use of gas in 
warfare is justifiable, it is necessary to know some of the characteristic 
properties of gaseous weapons. 

War gases are, in general, divided into four groups according to the 
physiological effects which they produce. The first class, pulmonary irri- 
tants, chief among them chlorine, phosgene, and chloro-picrin, contain 
those gases which are poisonous when inhaled, but which have no perma- 
nent effect upon the skin. They produce an asphyxiating death by reason 
of pulmonary changes. Coagulation of the blood occurs which limits the 
action of the heart, causing the lungs to receive an insufficient supply of 
blood, and thus indirectly producing suffocation. Chlorine also attacks 
the lung tissue and subjects it to bacterial invasion. Pulmonary gangrene 
or pneumonia may then end the life. Gases which owe their lethal power 
to their intrinsic toxicity are classed with the group above. These gases, 
such as arsine, phosphine, hydrocyanic acid, and several others either pro- 
duce no lesions or else very slight ones which heal rapidly in cases where 
death has not occurred. The entrance of asphyxiating gases into the 
lungs can be prevented, however, by passing them through respirators 
containing alternate layers of charcoal and soda lime, which respectively 
absorb and react to neutralize the gases. Other reagents are used in con- 
junction with the soda lime in certain respirators; hexamethylene tetra- 
mine, for example, reacts with phosgene to render it harmless. As all 
troops can readily be protected by respirators which contain the above 
materials, the use of these gases is rendered rather obsolete. 

Gases of the second group, known as lachrymators or tear gases, were 
just beginning to be used on a large scale when the war ended. Gases 
of this group are poisonous only in very large concentrations; however, 
one part of gas in five million parts of air can cause temporary blindness. 
Since tear gases will spread over an area several hundred times as great 
as that covered by most asphyxiating gases, it is possible for a single 
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aviator armed with lachrymatory gas bombs to render an entire regiment 
of infantry helpless by their use. Yet in twenty-four hours every in- 
fantry man will again enjoy perfect health. The lachrymators, including 
diphosgene, xylyl bromide, monochloroacetone, bromoacetone, and bromo- 
acetic ether, can be rendered harmless by wearing a respirator, or even 
tight-fitting goggles. 

The sneezing or sternutatory substances comprising the third group 
closely resemble the lachrymatory gases in their general effect. They 
consist of finely divided poisonous smokes, mostly arsenic compounds, 
which in small concentrations cause intense irritation of the nose, throat, 
and respiratory channels. These compounds are decidingly toxic in large 
quantities, producing the after-effects of arsenic poisoning. It is exceed- 
ingly difficult, however, to concentrate them in sufficient quantities to be 
fatal; hence, casualties produced by these smokes invariably recover after 
a two- or three-hour period of temporary discomfort, marked by vomiting, 
nausea, and certain nervous phenomena. 

Concerning the sternutatory gases it must be stated that at present 
there is no respirator capable of absorbing or filtering out all of the smoke 
which enters, although most of it can be removed by employing a partition 
of felt in the respirator. Upon reaching the nose this unabsorbed smoke 
occasions sneezing to an extent which necessitates removal of the mask, 
thus rendering the wearer susceptible to asphyxiating and toxic gases 
which are sometimes tactfully mixed with the sternutatory compounds. 

Introduction of dichlorodiethy] sulfide or “‘mustard gas” by the Germans 
in 1917 revealed the possibilities inherent in chemical warfare. ‘This gas, 
in reality a liquid, is included in the fourth group, the blistering compounds. 
The vapor of this liquid is not only poisonous when breathed, but it also 
produces vesicant or skin-burning effects that range from a small reddening 
to serious blisters which are extremely painful and incapacitating. These 
blisters, however, if treated promptly, rarely cause death or permanent 
scars but keep a soldier out of action for weeks. Mustard gas attacks 
the eyes, throat, nose, and lungs, but it is doubtful whether it leads to 
bronchitis or pneumonia as has been claimed. ‘This gas was used on a 
greater scale than any other chemical weapon during the late war. It 
remains to be seen, however, whether it will be the most important lethal 
gas in future struggles, since research staffs of various governments have 
progressed far in devising protective clothing to prevent the vapors of 
this compound from reaching the skin. 

After considering all of the above, some question may naturally exist 
in the mind of the reader as to why gases are used in tactical maneuvers 
if they are not capable of producing death in all instances. In the first 
place the slaughter of men is not the easiest or quickest way to incapacitate 
an army. A wounded or severely gassed man proves infinitely more detri- 
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mental to an army than a dead man; the former becomes a constant source 
of worry and expense to his government; he is a live casualty for a few 
weeks at least and therefore a liability. In warfare it is the live casual- 
ties which count the heaviest. Gas leads to a larger number of such 
casualties than any other weapon of combat and is therefore exceedingly 
effective. It can penetrate fortified places against which shells would have 
little effect. In addition, gas can be used as effectively at night as in the 
daytime and is extremely useful in that it can be employed as a weapon of 
surprise. Aside from the casualty-producing end of chemical warfare 
there is the need in certain tactical maneuvers for a weapon which will 
be only temporary in its effect. The lachrymatory and sternutatory 
compounds prove exceedingly capable in fulfilling this requirement. 

Then, too, there is the property some gases possess of remaining for a 
long time on objects upon which they have been sprayed. ‘These persist- 
ent compounds, chief among them mustard gas and certain of the lachry- 
matory substances, impregnate the soil and linger for days, thereby render- 
ing the ground absolutely untenable. Persistent compounds of an asphyxi- 
ating or lachrymatory nature force a soldier to wear a respirator almost 
continuously, thus enormously decreasing his fighting efficiency. The most 
important use of the persistent gases is to create a large number of dis- 
abled soldiers in a defending army a few days before an attack, thus ma- 
terially reducing its effective strength. 

The psychological reaction produced by gas is very pronounced. It is 
the fear of the unknown in gas that causes a lowering of morale among 
soldiers. Among uneducated people it occasions extreme terror and agi- 
tation. The only true value of lethal gas lies in this moral effect, the 
dread which it inspires and the fact that it can be used as a weapon 
of surprise. In addition to the above items there remains the fact that gas 
is very economical. The cost of all the gas employed by the Allied armies 
amounted to only one-two hundredth of the entire expenditure. 

The major argument against gas seems to be that it is inhumane. Pos- 
sibly the following quotation from General Hartley’s report to the British 
Association may answer in part this contention: ‘The general impres- 
sion that gas is an inhumane weapon is derived partly from the German 
breach of faith in using it contrary to the Hague Convention, and partly 
from the nature and number of casualties in the earliest cloud attacks 


which were made against unprotected troops.’’! No implement of war- ~ 


fare is humane, yet if necessary we can say the most humane weapon is 
that which leads to the attainment of a military object with the smallest 
amount of human suffering and death. Statistics are invariably bore- 
some; however, they may shed some interesting light on the relative 
humaneness of gas and other weapons. Of the 6,264,512 men wounded 
1 Lefebure, Victor, ““Riddle of the Rhine,’” The Chemical Foundation, Inc., p. 240. 
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by shells and other weapons among the American, British, and German 
armies 2,552,931 or 40.7 per cent died. Among the 330,396 gas casualties 
9763 or 2.9 per cent were fatalities. According to these figures gas is 
approximately fourteen times more humane than other weapons. 

Most civilians, unacquainted with the horrors of warfare, when talking 
about gas describe it as causing infinitely more suffering than shell wounds. 
Yet there is no comparison existing between the amount of suffering caused 
by gas and that caused by shell and rifle fire. Perhaps a statement from 
J. B. S. Haldane, biochemist of Cambridge University, would not be 
amiss in clearing up this point: ‘Besides being wounded, I have also 
been buried alive, and on several occasions in peace time I have been 
asphyxiated to the point of unconsciousness. The pain and discomfort 
arising from the other experiences were negligible compared with those 
produced by a septic shell wound.’’? Soldiers of the American Legion, 
who faced both shell fire and gas, are almost unanimous in advocating the 
use of the latter in future wars. 

A great deal of criticism has been showered upon gas on account of the 
alleged horrible after-effects. Almost any ailment that came to a man 
in the late war was attributed to gas. So, too, if a man became insane or 
blind his case was explained by the fact that he had been gassed. Statis- 
tics show that out of the thousands of gassed men in the World War only 
a few suffered any permanent effects. Of the 9972 American soldiers 
who received permanent disabilities gas was responsible for only 33 cases; 
other weapons for 9939. Out of the 274,217 battle casualties among the 
American Expeditionary Forces four only were blinded by gas. As for 
the statement that gas was the cause of most of the cases of tuberculosis 
among soldiers, Dr. Albert P. Francine, one of the best informed authori- 
ties on tuberculosis and gas, in testifying before the Senate Investigating 
Committee, said that gas probably tends to prevent the disease rather 
than to produce it.’ In the epidemic of influenza immediately following 
the war it was a significant fact that soldiers who had been gassed were 
not stricken. 

The childish argument has also arisen that gas has taken all the glory 
from warfare. War is a grim horrible business. When fighting, a com- 
batant is not concerned whether the way he kills or captures an opponent 
is fair or foul; his primary object is to conquer his enemy. 

Should gas be abolished in future wars? Obviously not. It would be a 
wickedness to prohibit the use of a weapon which is so remarkably humane. 
Improvements in the use of gas will make it even more humane, since it 
will be either more quickly incapacitating or more quickly fatal. Gas 

2 Scammell, J. M., ‘“Outlawry of Poison Gases in Warfare,’ Current History, 30, 


403 (June, 1929.) 
3 Witten, George, ‘“‘Humanizing War,”’ Outlook, 144, 530 (Dec. 22, 1926). 
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promises to do for warfare what chloroform has done for surgery. There 
will be no more nauseating horror of blood-bespattered shambles and the 
stench arising from shell-blasted bits of decaying humanity. The hideous 
memories of crunching bones pierced by charging bayonets will be gone. 
Instead we can expect the capture of unresisting, pathetic groups of 
sneezing, weeping, vomiting soldiers, who can be restored to perfect health 
by a ten-minute dose of dilute chlorine. War will be more at a distance; 
personal combat will be lessened. 

In concluding we may say that it is foolish to believe any nation will 
hesitate to use gases in future struggles. Gas has proved itself far more 
humane, effective, and economical than any other weapon. It has de- 
veloped into an indispensable implement of attack and defense and there 
is no doubt that it will be the chief weapon of the future. 
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Potash in Australia. With the object of testing the possibilities of Lake Eyre, in 
South Australia, as a source of potash salts, Mr. C. T. Madigan, lecturer in geology at 
the University of Adelaide, is visiting that district. Mr. Madigan is making the visit .. 
with the chief object of establishing that it is possible to motor on the lake. If that 
can be done, it is the intention of the Department of Mines to sink bores to ascertain 
if salt deposits are present. Several bores to a depth of 30 ft. will be sunk by Mr. 
Madigan, and if the work proves satisfactory, the Department of Mines will let down 
bores to a depth of 1000 ft. It is hoped to reveal the presence of potash salts. There 
are no known deposits in Australia, all stocks being imported from Germany. Mr. 
Madigan will be accompanied by Professor J. A. Prescott of the Waite Agricultural 
Research Institute.—Chem. Age 





CHEMISTRY AND ESTHETICS IN THE HOME* 
JEAN MarIE Brown, St. ELIZABETH COLLEGE, CONVENT STATION, NEW JERSEY 


The latest development in the chemistry course has been the assign- 
ment of an essay on “Chemistry and Esthetics in the Home.’ Do not 
let the title overwhelm you. Surely the word “‘esthetics’” is within the 
scope of a high-school student. But to be quite honest, when I first heard 
the title it floored me. I wondered how I could attack such a stupendously 
heavy subject. But after I had consulted a dictionary and browsed about 
among reference books, I was enthusiastic over the topic. 

The first phase that suggested itself was color. Modern homes contain 
a riot of it. You see bathrooms in orchid and black, pale blue or rose; 
curtains are almost any shade; walls are tinted brightly. Sun parlors 
are bright and cozy as much because of their gaily painted woodwork 
and dashing cretonne as by the sunlight which is their boast. Even the 
magazines on the table show the result of the ‘‘color craze.’’ “Perhaps,” 
I thought, “this topic will not be as formidable as I expected. Color 
alone has made homes beautiful. If chemistry is responsible for this 
beauty, my problem is solved.”’ 

Paints prove to be purely a chemical proposition. They contain some 
oil similar to linseed oil, a filler that covers a lot of space, and a drying 
agent. ‘To give color, a mineral compound is added. This combination 
gives an opaque substance that covers a surface with an even pigment. 
Lately a clever chemist conceived the idea of grinding the coloring mat- 
ter to a very fine powder and adding this material to the base. The small 
color specks cling to the larger particles of the base and give an even 
color while the base is so thoroughly impregnated with color that much 
less of itis necessary. In this way we obtain a better product more cheaply. 
Chemistry has also given high-grade varnishes, shellacs, and more recently 
pyroxylin lacquers secured from nitro-cellulose. 

Dyes, another source of color in the home, have a rather romantic 
history. Colored clothing has always appealed to man but the ancients 
had only a few dull, drab grays, blues, and black. ‘True, there was Tyre, 
blessed with the murex, a tiny snail-like fish, which yielded a substance 
from which the famous Tyrian purple was made. But each murex gave 
only an infinitesimal amount. Hordes of workers were needed to pry open 
a few thousand of them to dye an emperor’s gown. You certainly did 
have to be “‘born to the purple” in olden times. 

Do you know where we secure our dyes? You will never guess; it is 
from coal tar. When I first read that I wondered how on earth a chemist 
ever thought of getting beautiful colors from such a sticky mess. But it 
seems that the discovery was partially accidental. Perkins was looking 
for quinine and stumbled upon the dye mauve. It sounds quite simple, 


* First prize-winning college essay, 1929-30. This is one of the five specific 
titles prescribed under the general topic, ““Chemistry in Relation to the Home.” 
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does it not? But there is a story of continued effort behind it. However, 
the color mauve was very popular for a time, and was used everywhere. 
From this beginning other chemists worked out means of obtaining other 
shades. The basis of our dyes is aniline, a distillation product of coal 
tar, which while not a dye itself is a producer of many colors. Vivid colors, 
delicate tints, all have been reduced alike to a chemical formula. In fact 
the chemist is able to diagram their several structures. The day has 
passed when chemists mixed haphazardly several evil-smelling chemicals, 
prayed they would not explode and sometimes stumbled upon something 
valuable. ‘The process now is quite mathematical, precise, respectable. 

The application of dyes opens another field of interest. Some beautiful 
dyes prove fugitive when exposed to light. This fact must be considered 
when the dye is applied. Such a color might be useful for an evening gown 
but would scarcely be in demand for a dress to be worn playing tennis. 
Dyes for washable fabrics must be able to withstand repeated launderings. 
Imagine the havoc one garment could cause if it were to become flighty in 
a tubful of clothes! Then some dyes will readily tint animal fabrics, 
such as wool or silk, but balk when-they are asked to give their services 
to any others. A certain class of dyes may be applied directly to a fabric, 
and in consequence present a comparatively easy proposition. Others 
have to be coaxed into the fabric by means of a go-between called a mor- 
dant. ‘The cloth is first immersed in this mordant, which makes it in- 
finitely appealing to the dye which in turn rushes to combine with it. 
Different mordants allow many different colors from the same dye. All in 
all, the industry has its complications. 

It is interesting to know that recently a chemist with not too great a 
reverence for the sacrosanct past prepared some dye from the murex and 
compared it with the modern dye of the same chemical formula. The 
coal-tar dye was far superior. Although as yet no poet has been stirred 
to the soul with the romance of a modern dye works as they were with 
the ancient process, this one alone of the 1001 dyes we own is worthier of 
the Muse’s consideration. 

Graceful draperies, springy rugs, plump silk cushions, utilitarian 
blankets, look over all of them. They clothe a home in very truth. 
Fabrics dear, fabrics flimsy, all are found in a typical list of household 
furnishings. In this scheme of things our old friend chemistry snugly 
fits. 

Let us first consider cotton, used for clothing in old India long.ago, and 
gradually improved in texture through the centuries. A few years ago 
it had apparently reached the apex of improvement. It was fairly service- 
able but it lacked luster, that appealing glimmer that fine-textured cloths 
may give. Aclever chemist, Mercer (you have heard of mercerized cotton 
I’m sure), discovered the fact that if cotton is immersed under, tension in 
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caustic soda, the resulting product has amazing new qualities. Among 
them may be numbered added tensile strength and that shine that appeals 
to the eve. For some time, therefore, this new fabric vied with silk for 
decorative purposes. 

As sheep and goats, no matter of how aristocratic a breed, ate not 
addicted to baths, the wool taken from them requires cleaning before it 
can be made into cloth. This is no longer a manual process. Wool is 
chemically treated to remove grease and grime. Burrs are ‘carbonized’ 
by the action of aluminum sulfate or sulfuric acid; the wool is dried; 
the particles may be beaten out as dust. 

Natural silk, from her legendary beginning in the hands of a Chinese 
empress, has been an aristocrat. Her attitude has been one of rigid aloof- 
ness from the more sensible fibers. Emperors and kings were the only 
ones to whom she would give her services. Chemistry attempted 
to distribute silk to the average man by aiding in the degumming proc- 
ess, washing process, and bleaching. A study of cocoon diseases was also 
carried out. But the silk-worm product proved elusive when pursued by 
the average pocketbook. 

Wily man, however, was determined to have silk and quite audaciously 
attempted to produce an entirely synthetic silk—a silk that would equal, 
they hoped, in fineness and beauty, that which the worm produced from 
his tiny spinnerets. Chardonnet was the first to win success and the in- 
dustry was thus established and later developed. Cellulose in the form of 
wood pulp or cotton is the raw material. This is chemically treated 
and forced through tiny holes, spinnerets, into a setting bath. There 
are variations in the chemicals used but the same general procedure is 
followed to give a fiber of fine quality. 

At first the general public was inclined to look askance at such an un- 
usual fabric. The repute of a substance which was introduced as ‘‘arti- 
ficial’ silk was believed to be shady. But after the synthetic youngster 
became less lustrous and more rustly we quickly became educated to the 
idea. Such remarkable things may be done with this cellulose product! 
A pattern may be printed on the thread-like form and a marvelous shading 
design obtained. We may combine the silk with other fabrics in a single 
shining thread or in an intricate weave, while embroidered on a dull 
background the silk gives an exquisite appearance. 

Our homes are silk-clothed now. We are accustomed to our soft-toned 
lamp shades, to fluffy, ruffled cushions, to the tremulous gleam of silken 
table scarfs, to the shimmering grace of window hangings. Most of the 
silk is the chemist’s favorite child, his proud synthetic exhibit. But he 
should be a bit cocky over it, inasmuch as there was something humiliat- 
ing in dependence on a worm for ideas of silk-making. 

Home lighting is another chemical achievement. ‘The electric bulb 
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alone has a long history. It works on the principle that when certain 
substances are treated to an electric current they show such active re- 
sistance that they positively glow. An enterprising scientist realized that 
if this process were carried out where no oxygen could come in contact 
with it, the metal would be unaffected. The first filament, used by Edi- 
son, was carbonized paper enclosed in a glass bulb deprived of air. This 
filament was not long-lived, however, and chemists searched for ways 
of improving it. The metal tungsten was very satisfactory except that it 
did not melt at a reasonable temperature and was consequently very 
difficult to work with, but eventually a way was found to draw the metal 
into a very fine wire. It is far superior to any previous product because 
it gives added brilliance with less electricity. Inert gases such as neon 
and argon and the almost inert nitrogen have been used in bulbs and 
this addition, too, gives a finer product. 

Lighting fixtures play an important part in home decoration. We pic- 
ture an attractive living room as containing side brackets or hanging 
fixtures, a reading lamp by a comfortable chair, a shaded table lamp or 
two, all giving a pervading sense of cheerfulness. Some far-seeing indi- 
viduals have surmised that in years to come we will depend entirely on 
lighting for decoration. We will supply variety to a neutral gray back- 
ground by use of different surfaces for the reflection of colored light. ‘There 
is a world of difference between the shine of light on lusterless paint, on 
satin, on rich mahogany, and sparkling glass. 

Glass is not essentially a modern proposition. The old Egyptians had 
beautiful glassware, but they could not do with glass whatever they wished. 
Most of their glass was of the quality of our green bottle glass. Why, 
eventhe Venetians who were able to make graceful decorative glass objects 
could not make a crystal clear window pane. But we have the art fairly 
well mastered. Chemists consider glass as a whole to be a mixture of 
silicates. It is prepared by heating a mixture in a tank furnace kept in 
continual operation. Brittleness is guarded against by gradual heating 
and subsequent slow cooling over a period of days while color is governed 
by the addition or removal of certain minerals or mineral compounds. 
Cobalt imparts a characteristic blue color; silver gives yellow; gold gives 
the warm-toned ruby glass. Other metals, less well known, give further 
variety. Glass may be blown into shape mechanically and a very even 
quality obtained since the rate of pulling and pressure of air is constant. 
Some glass is pressed; some rolled on a flat table; some pulled into sheets. 
As the result of the chemist’s hand in glass-making we have for our homes 
colorful, tall black candlesticks, vivid orange, or muted orchid bowls, 
crystal-clear goblets, imitation gems, graceful glass flowers. 

Radio is present in its better or its more annoying form in almost every 
American home. Physicists may claim its principle; but chemists brought 
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it to the people. Radio transmits waves of such high frequency that they 
are imperceptible to the human ear. In the receiving sets are amplifiers 
and detectors which aid the process of attuning the waves to those within 
our range. Many of these parts were originally discovered by chemists 
and are the products of chemical action. Enameled wire, insulating 
varnishes, and many accessories are chemical contributions. Even the 
beautiful cabinets which enclose the home radios have been treated chemi- 
cally at more than one stage of their existence. Chemistry has made 
radio parts cheap enough for all to enjoy the use of them. 

Radio is the means of splendid cultural influence. It may be abused 
(and some programs are pathetic) but as a means of cultural development 
it is splendid. Housewives may learn of correct diets, textiles, interior 
decoration. You may sit at your fireside and hear famous men and learned 
men. Some radio lectures are as beneficial as good books. Radio is a 
means of spreading appreciation of science, art, and music. Not long ago 
a series of concerts was given for children and classics were interpreted 
and explained for them with the hope that understanding would lead to 
appreciation. It is also interesting to know that a survey taken of masters 
of music most popular with radio “fans” gave Beethoven a majority of 
votes. Radio increases our culture and since chemistry is largely respon- 
sible for our having radio we may fittingly lay its beneficial influence as 
a tribute before chemistry. 

Since we wear synthetic clothes, beautify our homes with chemical 
products, acquire an appreciation of beauty through its cultural influence, 
we may conclude that the influence of chemistry is inescapable. But a 
long story of hardship, hunger, and disheartening lack of appreciation lies 
behind the simple statement, ‘‘Chemistry is responsible for it.’”’ Chem- 
istry has come from the persevering efforts of chemists; their knowledge 
was not acquired intuitively. Remember this, ye embryo students, when 
next some knotty formula tempts you to hurl your book viciously at the 
opposite wall or when some involved theory breeds within your soul the 
desire to consign all chemists to the briny deep. 
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EXPERIMENT TO SHOW THE REMOVAL OF IONS IN DOUBLE 
DECOMPOSITION * 


FRANK D. MCCLELLAND, PIKEVILLE COLLEGE, PIKEVILLE, KENTUCKY 


The removal of ions from solution in neutralization, and in double 
decomposition in which a precipitate is formed, may be clearly shown in 
the following very simple demonstration. Into an ordinary conductivity 
cell in which the decomposition of the electrolyte is indicated by the 
glowing of an electric lamp, introduce a solution of barium hydroxide and 
a few drops of phenolphthalein solution. Close the switch and show 
the presence of a large number of ions by the bright glowing of the lamp. 
Add very dilute sulfuric acid (1:100) slowly with stirring, the lamp 
gradually dimming until it finally ceases to glow at the same instant 
that the pink coloration disappears, indicating the complete removal of 
ions. The éxperiment may be repeated with a saturated solution of silver 
sulfate and a dilute solution of barium chloride, without the phenol- 
phthalein, of course. 

This demonstration has proved useful in elementary and general chem- 
istry classes, and has been found especially effective when used to accom- 
pany a blackboard formulation of the ionic equilibria involved, as follows: 


Ba(OH). < Batt + 20H- 
H2SO, S sor + 2H+t 


I 
BaSO, (dissolved) H.O 


BaSO, (solid) 
2 Agt “fe SO," 
2 Ck- + Batt 
| 
2 AgCl (dissolved) BaSO, (dissolved) 
2 AgCl (solid) BaSO, (solid) 


The absence of complicated apparatus and ease in interpreting results 
serve to make this more effective than elaborate demonstrations in which 
electrical instruments and other pieces of delicate apparatus are used. 


* Compare with F. F. Heyroth, ‘Lecture Table Demonstration of the Nature of 
Concentrated Sulfuric Acid,” THis JouRNAL, 3, 1321-2 (Nov., 1926). 





THE RELATION OF CHEMISTRY TO THE REFINING OF OIL* 
Henry LEvIN, ARMOUR INSTITUTE OF TECHNOLOGY, CHICAGO, ILLINOIS 


Those cognizant of the forces about us know that to science and industry, 
hand-in-hand, do we owe the material comforts of the twentieth century. 
All about us are marvels which the mind of man has devised, marvels 
which would have strained our credulity twenty-five years ago—the 
automobile, the ocean liner, the airship, the deluxe apartment, the sky- 
scraper. Where shall we begin in an effort to picture the science-industry 
combination which has been so effective? What industry is so superlative 
an example of the coérdination of science and industry, or more typifies 
our ultra-modern civilization than the petroleum industry? Let us survey 
in conjunction, then, the nucleus of this ramified colossus—the refinery— 
and the science with which it is so closely associated—chemistry. 

The relation of chemistry to petroleum will be found in answer to the 
question, ‘“‘Why is chemistry concerned with the refining of petroleum; 
how has chemistry helped the refining industry to attain its present 
significance ?”’ 

Chemistry is the science which studies the com- 

osition of substances, their properties, and their 
transformations. It may therefore be applied 
profitably to the utilization and processing of any 
crude material. A realization of this fact has removed the stigma of 
stagnancy from many an industry. A hundred years ago the iron and 
steel industry was scarcely more than an obscure art. Today, having 
allied itself with metallurgical chemistry, it has grown to stupendous 
proportions. Similarly, after their inception eighty years ago by the 
chemist, Young, the refining processes threatened to sink into a condition 
of rutted procedure. But as perplexing problems were encountered time 
and again, which only chemistry could solve—and did solve, the depend- 
ence of a flourishing refining industry upon chemistry became greater and 
more apparent, and the petroleum industry renounced its self-sufficiency 
to embrace like a contrite child this fundamental science of matter. 
As to how chemistry has influenced the metamorpho- 
sis of this gigantic industry—its history is a romance 
replete with pages which sing the achievements of 
chemists. Some of these pages shall be delved into. 
An incident which aptly illustrates the general application 
of chemistry to the petroleum industry is that of the 
“skunk” oils of the Petrolia, Canada, and Lima, Ohio, 
fields. The wells were prolific producers, but the oils 
were found to be saturated with sulfur compounds of extremely objection- 

* First prize-winning college essay, 1929-30. This is one of the five specific titles 
prescribed under the general topic, ‘‘The Relation of Chemistry to the Development 
of an Industry or a Resource of the United States.” 
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able odor. What was worse, in transportation many things in proximity 
with the oil were permanently drenched with the disgusting stench of the 
“skunk’”’ oil. No process known could satisfactorily be employed to de- 
odorize the crude oil; abandonment of the wells became imminent, since 
few indeed were the refiners brave enough to risk offense of the public 
nostrils. Shortly afterward, however, Herman Frasch developed his 
copper oxide process for sweetening the oil. The crude petroleum was 
agitated with the oxide, whereupon most of the sulfur was extracted in 
the form of a precipitate of copper sulfide. The sulfide was then calcined 
to recover the copper oxide. The sweetened oil compared favorably 
with the best of the low sulfur crudes, and yielded products whose quality 
paid everlasting tribute to Dr. Frasch and the science of chemistry. 

Crude petroleum is a mixture made up almost entirely of 
organic compounds known as hydrocarbons. By fractional 
distillation it may be divided into fractions of varying 
volatility, each of which possesses its own commercial 
utility. Previous to the advent of the internal combustion 


Automobile 
Makes Waste 
Gasoline 
Valuable 


engine in the early part of the twentieth century, it had been the attempt 
of refiners to keep the quantity of lighter (gasoline) distillate at a minimum. 
This product had been less than worthless; no possible use had been found 


for this highly inflammable material, and most refiners resorted to the 
wasteful expedient of burning it in the open field. But with the develop- 
ment of the automobile, gasoline became the most important and desired 
of petroleum fractions. 
: Soon the demand for gasoline threatened to exceed the 
Cracking . a wa ’ 
supply, while all efforts to ‘stretch’ the output were in- 
Inaugurated — * ‘ ae " 
evitably accompanied by a lowering in the quality of the 
commercial commodity and an excessive production of the undesirable 
heavy fuel oil. In 1912, when the situation was most acute, the concen- 
trated efforts of research workers effected a solution by inaugurating the 
system of cracking—or decomposing heavy petroleum fractions into lighter 
constituents. 
; The decompositions of the heavy molecules of petroleum are 
Cracking a : = ais i 
; reactions of the ‘reversible’ type. Also, it was found that 
Chemical ; ; 
Teli they were accompanied by an absorption of heat and usually 
a change in volume if gaseous compounds were involved. 
Therefore the search for the best conditions of cracking cheap fuel oil or gas ~ 
oil fell naturally within the domain of the physical and thermal chemist. 
The complexity of the problem, however, is illustrated by noting a few 
of the possibilities in the breaking up of dodecane, a characteristic com- 
pound of the illuminating oil (kerosene) fraction: 


2Ci2Ho6 = CH, + CosHias — 500 cal. 
CioHo = C2He + 2C;Hi2 = 47,000 cal. 








SO, PR Sea AS eGR 


pee 
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CieHos = 6C2He + 7H2 — 381,000 cal. 
3C:H2 = CeHe + 137,700 cal. 


But chemistry, given the hope of success, clung to the task with indomitable 
tenacity. 
From Le Chatelier’s law—which states that if a system 
in equilibrium be subjected to a stress (heat, pressure, 
etc.), the state of the system will tend to alter to relieve 
the strain—it is seen that temperature, pressure, and 
also time are factors which must be closely controlled 
if the desired products are to be secured. In the first types of cracking 
stills, these conditions were invariably such that besides the gasoline and 
light-oil distillate, coke, and uncondensible gases were formed in un- 
desirable quantities. The danger incurred from coke formation soon 
manifested itself in boiler explosions and refinery fires. Extensive experi- 
ments varying these factors revealed to chemists the fact that the re- 
actions might be halted before a great proportion of the troublous materials 
were secured. The stock, in that case, would then provide a reduced 
amount of gasoline, but less fixed gas and a’certain amount of fuel oil 
which could be drawn off carrying most of the free carbon in suspension. 
Chemical engineers further abated the coke nuisance by so designing the 
apparatus that the cracking stock was not decomposed until it entered a 
“reaction” chamber, where any coke which was deposited was removed 
without danger or difficulty. 
or Relevantly, the development of the automobile has 
: caused chemists to investigate fuels with the intent of 
Gasoline as. A : , nee 
an Anti-Knock *Ptoving their operating qualities. One of the most 
objectionable effects of some gasolines is the familiar 
“knocking.’’ How many of us have not been irritated by the ‘‘bang-bang”’ 
of our pistons as we drive at a merry clip over the highway? ‘Theories for 
this occurrence are many, but it is generally conceded that slower burning 
fuels produce less ‘‘knock.’’ Chemistry would lead one to expect that the 
cyclic and unsaturated compounds which contain more of the slow burning 
element carbon should have a lesser tendency to knock—and such is the 
case. Of the hydrocarbons, the variety known as aromatics and naph- 
thenes are the best in anti-knock quality, while the paraffins are the poorest. 
Cracked gasoline, which is rich in these aromatics, naphthenes, and un- 
saturated hydrocarbons, has found a fortunate use as a diluent of the 
straight-run “‘knocking’’ gasoline. 
A cracking process which has been especially designed to 
yield a highly anti-knock distillate is the “vapor-phase” 
process. The temperature and pressure are so maintained 
that the decomposition reactions occur in an expansion chamber where 
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the previously heated oil gasifies. Its one defect is in the large quantities 
of fixed gas formed. : 
That the efficiency of the various cracking processes in } 


le . 
= enna use today is far from satisfactory may be surmised from 
Chloride : 
m : the number of patents being conferred yearly, and the b 
Coaening Shee interest in contem h. A striki 1 (j 
e, porary research. striking example f 
re of what the science of chemistry offers those engaged in investigation is ' 
d found in the recent perfection of the process for catalytically cracking ‘ 
d heavy oils by means of aluminum chloride. About 1915, Dr. A. M. McAfee 
g of the Gulf Refining Company found that a very good grade of gasoline 
d might be obtained by heating the cracking stock in intimate contact with 
a anhydrous aluminum chloride. The process was favorably received, but § 
n at first proved unfeasible commercially since this chemical sold at $1.50 : 
i- per pound and could not be profitably recovered after use. j 
“ Dr. McAfee, nothing daunted, and exhibiting that mettlesome spirit so 
Is appropriately dubbed ‘‘scientific,’’ undertook the discovery of a method 7 
d for reducing the cost of his catalyst. After expending four and a half ‘ 
il million dollars in four years of painstaking, exhaustive work, disappoint- 
L. ment, and development his dream materialized into a practicality. Bri- 
e quets of bauxite and bitumen are roasted; then they are heated to about 
a 1600°F. and exposed to the action of gaseous chlorine. Sublimated 
4 aluminum chloride is obtained which condenses as a powder. ‘The total 
cost of a pound is actually less than five cents; today the Gulf Refin- 
. ing Co. is operating its unique cracking unit economically and success- 
f fully. 
t What the The significance of the cracking processes becomes apparent 
. Saati when we reflect that thirty-two per cent of the gasoline 
g . he rsa 
’ fae which runs our indispensable automobiles is cracked gaso- q 
. pig line. Moreover, in every instance, the principles of general 
and physical chemistry have guided the efforts of investi- 
d gators. ; 
.-_,- Few petroleum products are ready for commercial use when d 
4 Purification nah i 
; of Oil With they are first distilled. Most must undergo treatment for 
Sulfuric Acid the removal of injurious and foreign substances. In this 
treatment, chemistry plays the prime part. In 1855, 
Professor Silliman suggested a process which is still essentially the one 
; used most commonly today. Light oils, and to a lesser extent, lubricating 
P oils, are agitated with concentrated sulfuric acid, which reacts with the 
substances producing the colors, odors, and resins associated with inferior 4 
4 grades of products. The precipitate, or sludge, formed absorbs at the j 
same time undesirable sulfur derivatives of organic compounds. The ‘ 
l residual oil is washed with alkali and then with water to remove all traces 
P of free reagent. 
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Chemists have long, however, been unsatisfied with the 
results of this orthodox procedure. In highly sulfurous 
oils, if increased amounts of acid were used to sweeten it, 
some of the oil would be lost in the sludge. Therefore, to 
supplement the acid treatment, lead plumbite (lead oxide dissolved in 
caustic soda) has been recommended as an auxiliary reagent. The sulfur 
content will be removed as insoluble lead sulfide. Also prominent among 
the recently developed purifying agents are alkaline hypochlorites. The 
oxidizing property of the hypochlorite is utilized to transform injurious 
substances to less deleterious ones. 
The treatment of kerosene or of gasoline often differs. In 
motor fuels aromatic, cyclic, and unsaturated compounds 
are highly desirable because of their anti-knock properties, 
while in kerosene these same compounds will cause soot formation when 
burned in the ordinary type of lamps. The customary acid treatment is 
not sufficient to remove enough of these cyclic and unsaturated com- 
pounds from kerosenes—such as some Californian and Roumanian dis- 
tillates—which contain a preponderance of these substances. Dr. Edeleanu, 
investigating Roumanian oils, successfully separated these compounds by 
employing the solvent properties of liquid sulfur dioxide. The kerosene 
thus treated was always clean in its combustion, and the compounds dis- 
solved by the sulfur dioxide could be recovered as by-products. 

The Edeleanu process is finding application in gasoline 
4 purification at present, since the liquid sulfur dioxide 

will remove most of the obnoxious sulfur compounds, 

and since the anti-knock compounds dissolved may be 
returned in any desired amount to a treated gasoline. 
As a matter of fact, no process for commercially purifying 
cracked gasoline has yet been invented which is not accom- 
panied, to a greater or lesser extent, by the loss of some of 
the anti-knock unsaturated and cyclic compounds. Filtra- 
tion of the cracked gasoline vapors has been employed with 
a certain measure of success, but the refining industry looks forward 
expectantly to the intense work of their chemical researchers for more 
effective methods. 


Chemists 
Investigate 
New Reagents 


The Edeleanu 
Process 


Edeleanu 
Process Applie 
to Gasoline 


Treating of 
Cracked 
Gasoline 

Inefficient 


Lately chemists have directed their attention to the 
reduction of the corrosion hazard. Acidic constituents, 
particularly sulfur acids, weaken stills, not only en- 
dangering the lives of the workers, but necessitating re- 
placement expenses. Notably in cracking stills, where the conditions of 
temperature and pressure are especially conducive to the formation of the 
products of corrosion, means of prevention must be taken. Often the 
acids are neutralized by lime or caustic soda before the stock is charged. 


Corrosion of 
Stills a 
Serious Problem 





RH © - », — > A 

















Vou. 7, No. 7 PRIZE-WINNING COLLEGE ESSAYS 1585 





The one serious defect of this procedure is the devaluation of the by-product 
sludge, which could otherwise be profitably used. 

Corrosive resistant materials are also being used where the 
destructive action of the sulfurous compounds are most 
manifest. Alloy steels of various compositions have been 
found effective. Chrome steels received wide application, 
but it was found that welding marred the homogeneity of that material 
and that the steel had a tendency to become brittle at high temperatures. 
The research department of the Krupp works in Germany has recently 
developed a steel containing about eighteen per cent of chromium and 
eight per cent of nickel, which represents a decided improvement in quali- 
ties. Not only are the defects of the simple chrome steels eliminated, but 
the corrosion-resistant properties, the durability, and the workability are 
increased. 


Alloy Steels 
Find Useful 
A pplication 


; } i 1 fini 
Teaiihst Chcmitinn'tn No survey of the chemistry of petro eum refining 

‘ is complete without lingering briefly upon its 

Be Dwelt Upon lar 
future possibilities. 

The basic products of, the petroleum industry, such as the 
fuels, lubricants, waxes, and vaseline, are so much in demand 
that chemists have paid little attention heretofore to the 
utilization of by-products or the synthesis of organic com- 
pounds from petroleum hydrocarbons. 
The by-products that are most indicative of the potentiali- 


Chemists 
Neglect 
By-Products 


Valuable ; = ; - ; 
ties of similar materials, which the chemist has not yet 
By-Products A ? 
deemed wise to isolate, are the naphthenates, sulfonates, 
Extracted 


From Sledaes and their respective acids—obtained from the acid and 
alkali sludges of the treating processes. The chemist has 
found use for naphthenates in soap and wood preservative manufacture; 
sulfonic acids are widely used in soap industries. 
Pirie Mus Semaiilins That petroleum compounds are a fertile source 
Rival Coal Tar of valuable organic derivatives is not ques- 
tioned. Already ethyl alcohol has been syn- 
thesized from petroleum ethylene; rubber has been derived from buta- 
diene, which had been isolated from the products of the cracking still; 
formaldehyde has been made by the oxidation of ethane; and explosives 
have been synthesized from the aromatics of cracked and natural oils. 
As economic conditions become propitious, the chemical utilization of the 
products and by-products of the petroleum industry will undoubtedly 
assume an importance and direction analogous to that of the remarkable 
coal-tar industry. 
Certainly, whether the development of the petroleum 
industry flows in the expected channels, or is checked by 
the much-feared shortage in the crude oil supply, the 
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petroleum industry. in general, and the refining industry in particular, 
look toward chemistry and its students for guidance and achievement. 
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How Students Use Their Leisure Time. It is now definitely accepted that the 
modern high school should be interested in the problem of leisure time. Recently a 
questionnaire regarding the spending of leisure time was filled out by a large number of 
Flathead students. Here are some of the most interesting results: 

1. All the underclassmen who filled out the questionnaire and all but 6 per cent 
of the upperclassmen do some reading during their leisure time. The average number 
of hours spent at this is 7.3 a week. 

2. Forty-three per cent of the underclassmen and 55 per cent of the upperclassmen 
do something in the way of music performance. Five and four-tenths hours per week 
are thus spent on the average. 

3. All but about 10 per cent of the students spend time listening to music. Ten 
and three-tenths hours are spent this way—the most time that is spent on any leisure- 
time activity. 

4. Seventy per cent of the underclassmen and 83 per cent of the upper classmen 
attend shows with more or less regularity; the typical one of these attends 1.5 times 
during the week. 

5. Eighty-two per cent and 72 per cent participate in physical activities—sports 
of various kinds. The number of hours spent this way is five. Please notice the de- 
crease in percentages. Perhaps this is due partly to lack of gymnasium facilities. 

6. Sixty-three per cent and 75 per cent participate in games such as cards, pool, 
and billiards. The average is three hours weekly. 

7. Forty-nine per cent and 68 per cent dance; 4.2 hours weekly are spent this way. 

8. Forty-nine per cent and 34 per cent read the American Magazine; 8 per cent _ 
and 12 per cent the “high-class magazines’ (such as Aflantic, Harper’s, etc.); 28 
per cent and 13 per cent the ‘“‘cheap trash.” Notice the favorable trends. The Ameri- 
can Magazine is undoubtedly the favorite with all classes. 

9. For the underclassmen, outdoor sports are the favorite recreation, with reading 
a poor second. With the upperclassmen, reading is by all odds the favorite, with out- 
door sports a poor second. Dancing is ranked fourth by the underclassmen and sixth 
by the upperclassmen. Shows are not especially popular with either group.— The 
Flathead Messenger, Kalispell, Mont. 








THE VALUE OF ORGANIC QUALITATIVE ANALYSIS AS A 
METHOD OF INSTRUCTION IN ORGANIC CHEMISTRY* 


Ernest H. HunTRESS, MASSACHUSETTS INSTITUTE OF TECHNOLOGY, CAMBRIDGE, 
MASSACHUSETTS 


The educational value of the study of inorganic qualitative analysis 
is now so well recognized as to require no reiteration. ‘This is attested 
by the multiplicity of texts now available, by the general inclusion of 
the subject in the chemical curricula of all the higher scientific institutions 
of learning, and by the rise of professional symposia on the methods and 
technic of teaching the subject.'. In the organic field, however, there 
seems to have been considerable delay in recognizing that a similar study 
of the fundamental principles of qualitative organic analysis possesses 
even greater educational advantages. 

By the term organic qualitative analysis is here meant the identifica- 
tion of organic compounds, both in the pure state and when present as 
the components of mixtures. Viewed from this angle the number of 
colleges offering courses of this kind is regrettably small. Of course the 
qualitative detection of the elements commonly occurring in organic com- 
pounds is a part of every elementary organic laboratory scheme of instruc- 
tion, and laboratory practice in the classical methods or organic combus- 
tion is also included in many of the longer courses. The identification 
of an organic compound by means of a comparison of its properties and re- 
actions with those previously on record, however, is a process whose 
thoughtful execution furnishes peculiarly valuable training both in theoreti- 
cal and practical organic chemistry but whose practice has not yet been 
widely apprehended. 

It should not be understood from this general claim, however, that an 
alternative to the conventional method of teaching organic chemistry is 
thus proposed. On the contrary, a fundamental prerequisite for such a 
course in the identification of organic compounds is a previous acquaintance 
with the fundamental theories, typical classes of compounds, and char- 
acteristic group reactions of simple organic substances. This introduc- 
tion is best acquired by a thorough systematic study of characteristic 
materials via the lecture and recitation method. Moreover, it is highly 
desirable that some training in the fundamental unit operations of labora- 
tory procedure should have been obtained prior to their use from the 
analytical viewpoint and this preparation is conveniently afforded by 
the synthetic type of laboratory instruction. These prerequisites are 
well recognized in the inorganic analytical field and are equally essen- 
tial in the present connection. 

* Presented at the Colloquium on the Teaching of Organic Chemistry, Third 
Organic Symposium, Princeton, N. J., December 31, 1929. 

1 Symposium on the Teaching of Analytical Chemistry held by the Division of 
Chemical Education at the 75th Meeting of the American Chemical Society, St. Louis, 
Mo., April 17-18, 1928. THis JouRNAL, 5, 937-78 (Aug., 1928). 
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Granted the necessity of a preliminary training in the general theory 
and practice of organic chemistry, however, the study of organic qualita- 
tive analysis may well be substituted for a long program of simple synthetic 
preparations. ‘This comment should in no wise be construed as deprecating 
the practice in advanced synthetic methods and technic, such as high- 
vacuum distillation, hot-tube reactions, manipulation in absence of air, 
etc., but merely as a protest against excessively long programs of simple 
preparations. At Technology we are frequently confronted by students 
transferring from other colleges who wish to be excused from organic 
laboratory work on the basis of an equivalent or larger number of hours 
spent on the subject elsewhere. Examination of the nature of the work 
performed all too often discloses that it consisted exclusively of a great 
number of synthetic preparations, sometimes accompanied by a few test- 
tube experiments on the products obtained. In extreme cases such a 
program has included fifty such preparations selected with no regard as 
to whether the unit procedures of elementary laboratory technic were 
adequately represented or not. It is still exceedingly unusual to find 
laboratory courses which include any systematic instruction in the methods 
of identification of organic substances. 


The Educational Merits of the Study of Organic Qualitative Analysis 


In supporting the thesis that a study of organic qualitative analysis 
is of unique advantage to the student there are six aspects which may be 
considered here. First of all, the student becomes acquainted with many 
more compounds than would otherwise be the case and learns to generalize 
and systematize his knowledge of their behavior. Where time is available 
this aspect of the work may be enriched by instruction in organic nomen- 
clature and in the classification and use of Beilstein’s Handbuch. In the 
second place as the student thus widens his circle of chemical acquaintance, 
he is invariably impressed with the influence of environment on the be- 
havior of atoms and groups in the various compounds. For example, 
his discovery that the aromatically combined halogen of o-chlornitro- 
benzene may be hydrolyzed with aqueous alkalies usually comes to the 
student as a distinct surprise despite the fact that this has repeatedly 
been mentioned in the lecture work. 

As he pursues his study of the identification of organic compounds, 
the student learns, in-the third place, many useful variations of the simple 
methods of typical: processes. He finds, for example, that although the 
simplest theoretical method of acetylation is to employ acetyl chloride, 
the most feasible practical method may appear quite different and employ 
acetic anhydride, or acetic anhydride in pyridine solution, or acetic anhy- 
dride together with sodium acetate. Moreover, despite the title of organic 
“qualitative” analysis, a properly conducted course will, in the fourth 
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place, impress upon the student that very often the numerical measure- 
ment of some physical or chemical characteristic of the compound is a 
powerful tool in its identification. ‘Thus the student comes to have a new 
respect for the practical utility of the determination of melting points, 
boiling points, neutralization equivalents, saponification equivalents, denisi- 
ties, refractive indexes, etc. 

Furthermore not the least important advantage of the study of organic 
qualitative analysis is its emphasis on the use of small quantities of ma- 
terials. It generally amazes the student to discover that a derivative 
may often be more conveniently prepared from two drops of a liquid than 
from 2 cc., but he is quick to appreciate its obvious economy of material 
and time. ‘This aspect of the subject is strictly in accord with the modern 
stress of micro-methods and affords one means of stimulating the use of 
micro- and semi-micromanipulation. Incidentally, due to the economy 
of time brought about by their use, the field of experience acquired by the 
student is much greater than where the same amount of time is spent on 
preparative work. 

Finally, the most valuable contribution of the study of organic qualita- 
tive analysis to student training is the different viewpoint which it leads 
him to acquire. No longer is he able blindly to follow in the ‘‘cook-book”’ 
style the directions given, but is required to devise a mode of procedure 
suitable to the requirements of each particular problem. ‘The very nature 
of the work causes the student to ask himself questions constantly and 
this is the first step in constructive thinking for himself. The assign- 
ment then becomes a kind of chemical contest in which the student acts 
first as a detective to ferret out the facts and later as a lawyer, bringing 
up in logical sequence not only the evidence available to support his identi- 
fication but also such facts as will refute possible alternatives. Hundreds 
of Technology chemical and chemical engineering graduates assure us 
that the training afforded by their study of the methods of identification 
of organic compounds has not only been the most interesting part of their 
organic experience but has been of the most practical value. It is signifi- 
cant to note that the value of the subject is questioned only by persons 
who have had no actual experience with it. 


The Administrative Merits of the Study of Organic Qualitative Analysis 


In addition to the educational merits of the study of organic qualitative 
analysis, to some of which your attention has thus been directed, there 
are certain features of the subject which possess administrative advantage. 
Some of these will be less relevant to schools where classes are small and 
where practically individual attention can be given, but all have general 
interest. Their discussion will perhaps serve to emphasize the fact that 
the subject can be taught to large groups as well as to small ones. 
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The first administrative advantage is that the work is well adapted 
for use with short laboratory periods and yet retains the continuity of 
interest throughout each analysis. Experience shows that this kind of 
work possesses all the fascination of the hunt and that groups of students 
will discuss almost tirelessly among themselves ways and means to effect 
some peculiarly refractory identification. In the second place, since 
each student has a different assignment of unknowns the resulting variety 
of problems which come up for discussion in the classroom exercise is pro- 
foundly stimulating both to class and instructor. While here the very 
variety is an advantage, a corresponding degree of diversity in discussion 
of synthetic procedure usually mars the unity of presentation. At this 
particular time we are conducting an analytical course with a class of 74 
students using 261 different simple unknowns. Since each student assign- 
ment includes the identification of six of these, it is plain that some un- 
knowns must be given out more than once but there is no harm in this. 
Furthermore, from a stock of 76 mixtures, each of which contains from 
two to five components, two are assigned to each student for separation 
and identification of each part. Since great care is taken to see that 
each assigned desk has a thoroughly representative selection of the 
several types of organic substances, we have never suffered from lack of 
variety. 

In the third place, despite the number of individual materials which 
may thus be involved the cost of administration of a qualitative course 
properly codrdinated with the preceding synthetic studies need not be 
excessive. For unknowns it is desirable to employ the more common 
substances and the cost of these can be kept low. Furthermore, it may 
often be arranged to use as student preparations those materials which 
are to be extensively employed as reagents in the analytical work. Thus 
phenylhydrazine, 3,5-dinitrobenzoic acid, benzenesulfonyl chloride, methyl 
iodide, nitromethane, semicarbazide, and many others can be prepared 
in the synthetic work, purified by an assistant, and used in the analytical 
procedures. The possible extension of such a program to the prepara- 
tion of the unknowns themselves is obvious. 

Finally, an important administrative advantage of organic qualitative 
analysis is the elimination of the tendency toward fraudulent work. The 
student in this course has no opportunity to fortify his yield of prepara- 
tion from the drug store and he is hardly likely to go to the expense of 
having his analysis made elsewhere. Since for the most part the unknowns 
assigned are different and care is taken that necessary duplications are 
assigned to widely different locations, there is but slight chance to copy 
results from other students. Since each identification must be accom- 
panied by a small sample of the derivative required in each instance, 
any tendency toward indiscriminate and unintelligent guessing may quickly 
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be curbed, and an additional check on the authenticity of the analysis 
thus afforded. 

In the light of the educational and administrative merits of the study 
of organic qualitative analysis, only a few of which have been discussed 
in the time here available, it must confidently be expected that the next 
decade will witness a profound growth in its appreciation and development. 


Brauner, Investigator of Rare Earths, Honored by Czechoslovakia. Prof. Bohuslav 
Brauner, the eminent Czechoslovak man of science, distinguished for his investigations 
in the chemistry of the rare earth elements, has just attained the jubilee of his ‘‘pro- 
motion” as doctor of philosophy at the Charles University of Prague. This event was 
celebrated according to the traditions of the University by a solemn renewal of his di- 
ploma on February 28th. Prof. Brauner has also recently been made an honorary mem- 
ber of the Polish Chemical Society, thus adding to the long list of foreign distinctions 
which have been conferred upon him in recognition of his researches in inorganic and 
analytical chemistry. Among his more important discoveries mention may be made 
of his independent isolation of fluorine, carried out at Manchester in the early ’eighties, 
the recognition of the complexity of didymium and its fractionation into praseodymium, 
neodymium, and samarium. He was among the first to realize the full significance of 
Mendeléeff’s periodic classification of the elements and in support of it he undertook 
the redetermination of the atomic weights of many rare earth and other metals. He 
had deduced, so early as 1877, that beryllium must be bivalent and therefore has the 
atomic weight 9, thus bringing it into line with Mendeléeff’s scheme. Prof. Brauner’s 
interest in the classification of the elements brought him into close contact with the 
Russian savant, and their intimate friendship only terminated on Mendeléeff’s death. 
Prof. Brauner shares his countrymen’s talent for languages, and writes with equal 
facility in six or seven European languages. Many of his original researches have 
appeared in English journals, including Nature. Mention must also be made of his 
influence in Central Europe, for he has established, at the Chemical Institute of the 
Charles University of Prague, a school of research which maintains the high traditions 
associated with his work.— Nature (London) 


Xylose from Seed Waste. Xylose, a sugar so rare that it has heretofore been a 
laboratory curiosity at $100 a pound, can now be turned out cheaply at a few cents a 
pound, requiring no raw material other than waste cottonseed hull bran, water, and 
sulfuric acid. At the meeting of the chemistry section of the American Association for 
the Advancement of Science, Warren E. Emley, of the U. S. Bureau of Standards, de- 
scribed the process by which seed waste is changed into sugar. Xylose is different from 
its nearest neighbors in the sugar world, the hexoses or glucose type of sugars, in that it 
contains five carbon atoms to the molecule instead of six. Because it has always been 
so rare and expensive, it has never been possible to perform any extensive experiments 
with it, and consequently it has no known uses. But the experimental plant at Annis- 
ton, Alabama, can turn out a hundred pounds a day, and when larger units are built 
they will have an annual production of about a million tons of cottonseed hull bran to 
work on. So that if xylose has any uses it should not take long now to discover them. 
Mr. Emley suggested that it might be used directly in food products, or possibly indus- 
trially as a raw material for alcohol, acids, and other chemicals.— Science 





QUALITATIVE ORGANIC ANALYSIS IN THE TRAINING OF THE 
ORGANIC CHEMIST* 


R. L. SHRINER, UNIVERSITY OF ILLINOIS, URBANA, ILLINOIS 


The student of organic chemistry must undergo a rather abrupt transi- 
tion in his training as he progresses from the almost purely descriptive 
lectures and precise laboratory procedures of his beginning organic chemis- 
try courses to research. ‘The latter involves considerable mental initiative 
in intelligently planning the mode of attack on a problem and ingenuity 
in adapting procedures given in the literature, which are often inadequately 
described, to the synthesis of the compound desired. One of the best 
means of bridging this gap and developing research ability is the course 
in qualitative organic analysis. The purpose of the present discussion 
is to outline briefly the essential features of this course and to point out 
its value in the development of the organic chemist. 


Content of the Course 


Since the primary objective is to develop originality in the student, 
the course is based on laboratory work which the student must plan for 
himself. His first experiments are. designed to review and emphasize 
certain reactions important from a laboratory standpoint. Although 
any of the qualitative organic analysis schemes may be used the present 


discussion will be based on the procedure developed by Kamm.' The 
following outline shows the topics studied and gives a brief discussion 
of each. 

I. Solubility Study.—The student. determines the solubility of known 
compounds in water, ether, dilute hydrochloric acid, dilute sodium hydrox- 
ide and cold concentrated sulfuric acid. The compounds used in these 
tests are so chosen that several examples of all the common homologous 
series are studied. As a result of this study, the student correlates struc- 
ture and solubility and learns to classify organic compounds into seven 
groups. 

II. Class Reactions or Homologous Tests.—The second subject 
studied is the action of certain common laboratory reagents on known 
compounds. Here the student is taught to associate the results of these 
tests with the functional groups. He learns not only the scope of these 
tests but also their limitations. Some of the common reagents whose 
behavior is studied are: 

1. Bromine in Carbon Tetrachloride . Fuming Sulfuric Acid 
2. Bromine Water . Metallic Sodium 


8. Dilute Potassium Permanganate }. Acetyl Chloride 
Solution . Benzoyl Chloride (Schotten-Bauman) 


* Presented before the Colloquium on the Teaching of Organic Chemistry at the 
Third Symposium on Organic Chemistry, Princeton, N. J., December, 1929. 
10. Kamm, “Qualitative Organic Analysis,” J. Wiley and Sons, New York, 1923. 
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8. Sodium Amalgam 13. Fehling’s Solution 
9. Alcoholic Silver Nitrate 14. Tollen’s Reagent 
10. Benzene Sulfonyl Chloride (Hinsberg) 15. Sodium Bisulfite 
11. Nitrous Acid 16. Ferric Chloride 
12. Phenyl Hydrazine 


The student also learns to run DuClaux constants, neutral equivalents, 
and saponification equivalents at this time. 

III. Identification of Individual Unknown Compounds.—The third 
step in the student’s training consists in the identification of five pure 
unknowns. ‘The following outline shows the general procedure for iden- 
tification. 

1. Determination of physical constants. 
2. Qualitative analysis for the elements, N, S, P, Cl, Br, I, and metals. 
Solubility determination. 
Homologous tests. 
Consultation of the literature and preparation of a list of possible compounds 
whose properties agree with the above data. 
6. Final identification by preparation of a unique derivative; 7. e., conversion of 
the unknown into another compound by an accepted reaction which proceeds in a 
known way and determination of the physical constants of this derivative. 
7. Presentation of a written report on the unknown which lists and tabulates 
the above data and indicates the proof offered that the unknown is actually the com- 
pound reported. 


IV. Study of Mixtures.—The last subject on which the student works 
is the separation of the constituents of mixtures. After isolation of each 
constituent in a pure state, it is identified by the above procedure. Three 
types of mixtures are studied: 

Mixtures whose components are water soluble. 


. Mixtures whose components are water insoluble. 
3. Mixtures which are intermediate between Types 1 and 2. 


The foregoing outline represents the major portion of the course. A 
series of conferences which parallel the above laboratory work are used 
to discuss the theoretical aspects of solubility and class reactions. The 
factors governing the choice of derivatives and a general discussion of 
the mode of attack on mixtures are also taken up during these conferences. 

The last part of the course is devoted to the solution of problems. ‘These 
problems present laboratory data on unknown compounds and the student 
deduces the structure from the experimental behavior. It is here that 
the student learns to codrdinate data and to reason clearly and logically. 


Value of the Course to the Student 


As the student proceeds through the course his viewpoint of organic 
chemistry changes. He correlates his information and begins to connect 
the observed behavior of compounds with their structures. He sees a 
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relationship between structure and solubility, and structure and chemi- 
cal behavior. In his elementary organic chemistry, compounds were 
studied by homologous series. Here the student studies the behavior 
of different homologous series with a few reagents. He sums up his knowl- 
edge of organic chemistry and arranges it in an orderly fashion in his mind. 

In the second place qualitative organic analysis is not a ‘‘cook-book”’ 
course. The procedure and method of attack are provided in a very 
general way but the student is compelled to use his own knowledge in 
choosing class reactions and deducing information therefrom. He must 
actually think and plan the laboratory work on his individual unknowns. 

The course also provides the best possible introduction to chemical 
literature and the practical use of the library. In order to prepare the 
list of possible compounds the student must not only consult the hand- 
books of Mulliken, Kamm and Clarke, but also Beilstein, Richter, Stelzner, 
and for recent work, Chemical Abstracts. By this use of common reference 
records of previous work in organic chemistry the student is brought to 
recognize not only the value but also the limitations of the chemical litera- 
ture. In his search for suitable derivatives he finds great gaps in our 
knowledge and so becomes aware of the necessity for research. 

The preparation of the written reports on the unknowns is of great 
value to the student. Here he tabulates his data and really sees that 
his tests have, proved the structure of his compound. This written report 
also places the emphasis on the proof of the identification and not merely 
on the identification itself. This is a point that is emphasized over and 
over again in the conferences; 7. ¢., it is the proof that is worth every- 
thing. It is this factor which makes identification by the “smell and 
guess’ method impossible. No credit is given for an identification with- 
out proof. This removes any tendency to cheat. Assigning each student 
different unknowns gives him a feeling of individual responsibility and 
pride in his identifications. The net result is the development in the 
student of a proper scientific attitude of mind toward investigating the 
unknown. The general esprit de corps of the students in this course sur- 
passes that in any of the other courses. 

Finally, as the result of his work in this course the laboratory technic 
of students is very greatly improved. ‘The amount of the unknown sup- 
plied to the student is limited in quantity. He learns to work with small 
quantities and hence becomes of necessity more careful, neat, and precise 
in his manipulation. 

From the viewpoint of both student and teacher the course is a most 
enjoyable one. The students enjoy the chemical detective work neces- 
sary to run down and prove “beyond a reasonable doubt’’ the identity 
of an unknown compound. ‘The teaching of the course is.a pleasure since 
it is a fruitful source of new ideas for research. New reagents, new re- 
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actions, new procedures, and new derivatives are continually suggested, 
while improvements in the old methods are made each time the course 
is taught. ‘The deadly monotony of constant repetition is entirely missing. 


Men Responsible for Development of Course 


Any discussion of qualitative organic analysis would be incomplete 
without mentioning the men who have been primarily responsible for its 
development. Professor S. P. Mulliken was the pioneer in the field and 
his monumental volumes of “Identification of Pure Organic Compounds,” 
the first volume of which appeared in 1905, marks the beginning of this 
line of work. H. T. Clarke’s ““Handbook of Organic Analysis’’ (first 
edition, 1911) offered an abbreviated identification of the more common 
organic compounds. The tables in this handbook, which has been re- 
vised and brought up to date (1926), are excellent. 

At the University of Illinois this course was instituted by Dr. C. G. 
Derick in 1908 and elaborated and developed by Dr. Oliver Kamm (1911- 
15). Dr. Kamm’s great contribution to systematic identification was 
the classification of compounds into seven groups by means of their solu- 
bilities. Since then new derivatives and procedures have been contributed 
with the result that the course now represents the experience of many men. 


Staudinger, at Zurich, also gives a course in qualitative organic analysis 
which is based on volatility and solubility. His scheme was published 
in 1925. 

Regardless of the specific procedure adopted, there is no doubt that 
qualitative organic analysis occupies an important place in the train- 
ing of the organic chemist and assists in preparing him for research. 


Production of Helium from Monazite. The industrial sources of helium have in 
recent years attracted a considerable amount of attention in view of the use of this gas 
in place of hydrogen for filling the gas containers of airships. In the United States a 
considerable amount of helium extracted from natural gas, the rich varieties of which 
contain about 1 per cent of helium, is available and in use. An alternative source of 
helium which is of great interest in the possible applications of the gas in the British 
Empire is the mineral monazite, the raw material for the production of thoria for incan- 
descent gas mantles, which is found in large quantities in Travancore, India. In the 
issue of Dec. 27th of the Journal of the Society of Chemical Industry, Mr. R. Taylor, who 
has been working in the Chemical Research Laboratory at Teddington under the direc- 
tion of Sir Richard Trelfall and his successor, Prof. G. T. Morgan, describes some in- 
teresting experiments on the production of helium from monazite. ‘The mineral con- 
tains about 1 cc. of helium per gram, and thus in the working up of every 100 tons of 
monazite about 100,000 liters of helium are allowed to escape into the atmosphere. 
The gas escapes on heating, and the paper describes how it is purified by treatment with 
hot metallic calcium, which absorbs nitrogen and other gases. It is advantageous to 
remove most of the nitrogen by heating magnesium before treatment with calcium. 
Working drawings of the apparatus are given in the paper.— Nature 
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LECTURE EXPERIMENTS IN ORGANIC CHEMISTRY 


L. CHARLES RAIFORD, THE STATE UNIVERSITY OF Iowa, Iowa City, Iowa 


In presenting a new term to a class in chemistry, the teacher should 
always keep in mind the possibility that the students may memorize 
the definition recorded in the book, or that given by the lecturer, without 
recognizing any connection between the term and the chemical behavior to 
which it relates. In some cases a lecture experiment may help to make 
the connection clear. 

In order that such a demonstration may be successful and carry the 
correct idea to the student, it must meet certain requirements. It goes 
without saying that the experiment must work. ‘To insure this, every 
part of the apparatus should be carefully examined beforehand by the 
lecturer or the experiment run through before the class comes in. The 
apparatus should be simple, the reaction should be direct and rapid. 
Some definite relationship should be illustrated by the experiment, and 
special pains should be taken to explain this relationship in terms with 
which the students are already familiar, including the necessary equations, 
when possible. It is believed that demonstrations similar to the ones 
described below will meet these requirements. 


Addition and Substitution 


One differegce between addition and substitution may readily be illus- 
trated by showing that bromine reacts with some compounds without the 
evolution of hydrogen bromide, while with others that gas is liberated. 

In a suitable flask (A) of 100-150 cc. capacity, place 50 cc. of a carbon 
tetrachloride solution of allyl alcohol containing about 10% of the latter, 
and close the flask with a two-hole rubber stopper. In one hole place a 
dropping funnel containing a quantity of 10% solution of bromine in car- 
bon tetrachloride. In the other place a right angle bend of glass tubing, 
and connect this with a U-tube containing enough solution of silver nitrate 
to prevent the free passage of gas. Set up a second flask (B) with similar 
connections, but place in this one about 50 cc. of a 10% solution of phenol. 
This should be freshly prepared from pure crystals of phenol in order to 
obtain a colorless liquid. Now allow the bromine solution to drop slowly 
into each flask, when the red color will disappear promptly in each case. 
No precipitate will form in the U-tube connected with flask (A), which 
shows that no hydrogen bromide is evolved in the reaction taking place 
there. Heat is liberated, consequently air will bubble through the silver 
nitrate solution at the beginning of the experiment. In the U-tube con- 
nected with flask (B) a precipitate of silver bromide will be formed, show- 
ing that hydrogen bromide was formed in that flask. Black cardboard 
behind the apparatus will make the result more easily seen at a dis- 


tance. 
1597 


=a ANNE Set a PS bret mie ip earripeathp hee et 


Ran 





JOURNAL OF CHEMICAL EDUCATION Juy, 1930 


Action of Nitrous Acid on a Primary Amine 


Fit a 100-cc. flask with a two-hole rubber stopper and attach to one 
opening a bent glass tube arranged to collect gas over water. In the 
other place a dropping funnel, the stem of which should extend to about 
the center of the bulb of the flask. In the flask place about 4 g. of ethyl- 
amine hydrochloride, 4 cc. of concentrated hydrochloric acid, and enough 
water to fill the flask, including the neck, to a level about 2-3 cm. below the 
stopper. In the dropping funnel place a solution of sodium nitrite con- 
taining 3.5 g. of the salt in 10 cc. of water. Adjust the delivery tube so as 
to collect gas, and in order to take care of small quantities of oxides of 
nitrogen that may be formed it is advisable to fill the collecting cylinder 
with 10% solution of sodium hydroxide. Allow the nitrite solution to 
enter slowly, then close the stopcock of the funnel. While the gas is being 
collected, arrange a condenser with a suitable receiving vessel. Test the 
gas with a lighted splinter. Pour one-half the liquid from the generating 
flask into a distilling bulb, attach to the condenser and distil 25-30 cc. 
Test the distillate for ethyl alcohol by means of the iodoform reaction. 
Write the necessary equations. 


New Hardened Copper Alloys Make Razor Blades and Shears. Soft copper, that 
easily worked metal used extensively for electric wiring and electrical apparatus, has 
been made into a razor blade that holds its edge and shaves, and scissors that cut thin 
paper. Even the ancients had hardened or tempered copper. Razors and shears 
have been made in past years as curiosities, but it has remained for ‘“‘us moderns”’ to 
make a copper both as hard and as useful as steel. 

The two modern hard coppers, Everdur and Tempaloy, were found during searches 
for something else, a report to the Engineering Foundation reveals. They are as hard 
as steel, can be machined and worked, and are as strong as much steel now in use; but 
they will not corrode and rust like the more familiar metal. Research has already de- 
veloped both for practical application. 

Everdur is a product of necessity found by Charles B. Jacobs, of the du Pont 
Company, during the World War when a fairly cheap metal that would withstand the 
attack of acids was needed in chemical plants. Mr. Jacobs knew that silicon, which, 
combined with oxygen, is as plentiful as ordinary sand, was being produced in commer- 
cial quantities at a reasonable cost. He mixed a little silicon with copper and obtained 
a good acid-resistant metal. Later researches led to the addition of a small quantity 
of manganese. 

Tempaloy, as its name indicates, undergoes peculiar changes when heated in differ- 
ent ways. When heated to 750 or 800 degrees centigrade and then chilled, it is soft 
and ductile and can be readily worked cold. When at 450 degrees for a few hours it 
becomes lastingly hard. In fact, Tempaloy is a copper that can be tempered, in the 
modern phraseology, as steel is tempered. This alloy is made of copper, silicon, and 
nickel and is the result of researches by Michael G. Corson in the Union Carbon and 
Carbide research laboratories.— Science Service 





A SIMPLE PROOF OF THE STEREOCHEMICAL CONFIGURA- 
TIONS OF d-GLUCOSE AND OF d-GALACTOSE* 


J. A. AMBLER, U. S. DEPARTMENT OF AGRICULTURE, WASHINGTON, D. C. 


The recent work of Haworth and co-workers! on the position of the 
oxygen bridge in the formulas of the normal reducing sugars has made 
possible the derivation of their stereochemical configuration by a method 
which is much more simple and direct than the classic ones which it has 
been necessary to use up to the present time,” and which students often 
find troublesome to follow and master. 

After the configuration of the pentoses, as developed, for example, by 
Armstrong” has been demonstrated, that of the epimeric hexoses derived 
from d-arabinose may be deduced by the following method: 

(1) d-Glucose (I or II) and d-mannose (I or II) are formed by the 
cyanhydrin synthesis from d-arabinose. Therefore it follows that both 
these hexoses contain an arabinose configuration of substituents on car- 
bon atoms 3, 4, and 5, and it remains only to determine the configuration 
of the groups about carbon atom 2 in the respective epimers. 

(2) Haworth has demonstrated that oxidation of 2,3,4,6-tetramethyl- 
d-glucose yields xylo-2,3,4-trimethoxyglutaric acid, which is also formed 
by oxidation of 2,3,4-trimethyl-d-xylose. Therefore 2,3,4,6-tetramethyl- 
d-glucose must contain the same asymmetric system as 2,3,4-trimethyl-d- 
xylose, and the original d-glucose must contain a d-xylose residue. This 
xylose residue must be derived from a sequence of carbon atoms other 
than the 3,4,5 atoms, which represent the arabinose system. ‘The only 
other possible sequence of three asymmetric carbon atoms in glucose is 
the 2,3,4 series. Therefore, it follows that the hydrogen and hydroxyl 
groups attached to carbon atoms 2, 3, and 4 must be arranged in the same 
asymmetric manner as in d-xylose. 

Thus, in d-glucose, carbon atoms 3, 4, and 5 constitute the d-arabinose 
residue and carbon atoms 2, 3, and 4 the d-xylose portion. Whence the 
complete formula (I) for d-glucose is at once evident. 

The structure of mannose is derived from the fact that it is the epimer 
of glucose and hence differs from it only in the orientation of the groups 
around carbon atom 2, and therefore mannose must have formula II. 
The independent derivation of the formula of mannose by reasoning 


* Contribution No. 95 from the Carbohydrate Division, Bureau of Chemistry 
and Soils, U. S. Department of Agriculture, Washington, D. C. 

1 Haworth, ‘“The Constitution of the Sugars,’ Longmans, Green & Co., London, 
1929, pp. 1-46. 

2B. Fischer, ‘“Synthesen in der Zuckergruppe, II,”’ Ber., 27, 3189 (1894). E. F. 
Armstrong, ‘“The Simple Carbohydrates and the Glucosides,”’ Longmans, Green & 
Co., London, 1924, pp. 33-6. M. Cramer, ‘Les Sucres et leurs Dérivés,’’ Dion, 
Paris, 1927, pp. 189-51. J. B. Cohen, ‘Organic Chemistry for Advanced Students,” 
Part III, Longmans, Green & Co., New York, 1928, pp. 24-31. 
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analogous to that just given is impossible owing to the fact that on oxida- 
tion the tetramethyl mannose yields 2,3,4-trimethoxy-d-glutaric acid, a 
derivative common to both d-arabinose and d-lyxose. This throws no 
light on the asymmetry of carbon atom 2, because Haworth’s oxidation 
method does not in itself exclude the possibility of the identity of this 
d-arabinose system with that already known to be present by reason of the 
possible synthesis of mannose from d-arabinose. 

The reasoning applicable to the derivation of the configuration of d- 
glucose is valid also for the epimeric pair, d-galactose and d-talose. These 
may be synthesized from d-lyxose, and this fixes the orientation of the 
groups about carbon atoms 3, 4, and 5. d-Galactose yields by methyla- 
tion and oxidation, according to Haworth, 2,3,4-trimethoxy-/-glutaric 
acid, which is a derivative of /-arabinose. Thus, d-galactose contains 
both a d-lyxose and an /-arabinose system, and the complete formula is 
evident. 
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Since Haworth has not yet reported on the oxidation products of d- 
talose, its configuration is obtained by the same procedure as that used 
for mannose. For the other rare aldohexoses, Fischer’s method must be 
used, since these sugars have not yet been studied by the methylation 


and oxidation method. 
The aldehydic formulas on page 1600 illustrate more clearly than is pos- 
sible in words the chain of reasoning. 


British Science Association to Celebrate 100th Birthday. Gen. Jan Smuts, soldier, 
statesman, and philosopher, once a formidable enemy of England and now a pillar of 
the Empire, has been chosen for the unique honor of presiding over the largest of British 
scientific organizations, the British Association for the Advancement of Science, when 
it celebrates the hundredth anniversary of its organization in London in 1931. 

Gen. Smuts is the first president of the Association to be chosen from any of the 
British dominions overseas. He is not, however, the first president who was not a 
professional scientist, for several prominent British public men have presided in past 
years, and in 1926 the Prince of Wales delivered the presidential address at Oxford. 

Although Gen. Smuts is not a research scientist, he has high standing in scientific 
circles because of his work in the field of scientific philosophy. He is the author of a 
book on what he has termed “‘holism,’’ a concept of the way organisms work in their in- 
dividual lives and in the chain of development we know as evolution, which is recognized 


as a genuine and thoughtful contribution. His line of thought is akin to the ideas put 


forth by other scientists under the captions of ‘emergent evolution,” “‘organismalism,”’ 
etc. It stresses the necessity of considering the interaction of all the life factors, rather 
than the concentration of attention on one or a few as the key to the riddle of vital 
existence. 

The British Association for the Advancement of Science was organized at York, 
England, in 1831. York was chosen as the most central city of the British Isle. Since 
the outlook of the Association is now as wide as the Empire, it has been decided that 
the appropriate meeting place for the centenary celebration should be London, the heart 
of the Empire, although previously no British Association meeting has ever been held 
there.— Science Service 

Nitrogen of Air Fixed by Lowly Scum-Weed. Bacteria, which have hitherto had 
a nearly complete monopoly on the important business of capturing nitrogen from the 
air and making it available for the feeding of higher plants, may have to yield a part of 
their throne to larger but almost equally humble plants, the blue-green algae. Experi- 
ments reported to the technical journal, Science, by Dr. F. E. Allison and H. J. Morris 
of the U. S. Department of Agriculture indicate that at least one species of blue-green 
algae, kin to the multitudinous plants that give color to stagnant water, is able to fix 
nitrogen in considerable quantity when supplied with normal sunlight, or in the ab- 
sence of sunlight if it is given sugar. 

Earlier experiments had indicated something of the kind, but the two Government 
scientists wanted to check up under more rigid control conditions, so they repeated the 
work with more elaborate precautions. One of the greatest difficulties was to get a 
culture of the algae without any bacteria in it, for bacteria have a habit of sticking very 
tightly to the slimy sheaths of the larger plants. They finally cleared their algae of 
the last bacterium by irradiating it with ultra-violet light, which kills bacteria but does 
not harm the algae in the doses used.— Science Service 
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LIQUID AMMONIA AS A SOLVENT AND THE AMMONIA SYSTEM 
OF COMPOUNDS. VI. ORGANIC AMMONIA COMPOUNDS. 
PART II. THE NITROGEN ANALOGS OF THE ALDEHYDES, 
KETONES, CARBOXYLIC ACIDS, AND CARBONIC ACIDS. 
AMMONO CARBONOUS ACID! 


W. ConarD FERNELIUS, THE OHIO STATE UNIVERSITY, COLUMBUS, OHIO, AND WARREN 
C. JoHNSON, UNIVERSITY OF CHIcaGo, CuHIcaGo, ILLINOIS 


In the introductory portion of this article? the formal resemblance of the 
simple nitrogen compounds of carbon to the familiar oxygen compounds 
of carbon was pointed out and a nitridation scheme was developed to show 
the interrelationships of these nitrogen compounds. In addition the 
ammono alcohols and ethers (the amines) were discussed in some detail. 
With this nitridation scheme in mind let us now turn to a consideration of 
the other substances represented there. 


DERIVATIVES OF WATER 
CH;0H —> CH:(OH), —~» CH(OH); —» C(OH). 
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Ammono Aldehydes and Ketones 


The aldehydes and ketones, characterized by an oxygen atom doubly 
bound to a carbon atom, form a definite and very interesting group of 
organic compounds. Similarly, the ammono aldehydes and ammono 


1 Previous articles in this series have appeared as follows: I, THis JOURNAL, 5, 
664 (June, 1928); II, Ibid., 828 (July, 1928); III, Zbid., 6, 20 (Jan., 1929); IV, Ibid., 
441 (Mar., 1929); V, Jbid., 7, 981-99 (May, 1930); VI, Part I, Zbid., 1291-9 (June, 
1930). 
2 THIs JouRNAL, 7, 1291-9 (June, 1930). 
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ketones contain a carbon atom doubly bound to nitrogen. Here again the 
distinction between the two types lies in the presence or absence of a 
hydrogen atom attached to the carbon atom concerned. The aldimines 
and ketimines are thus ammono aldehydes and ammono ketones, respec- 
tively. 

ALDEHYDES KETONES 

CH;CH=O (CH3)2C=O 


At the start it should be stated that the relationships of the ammono alde- 
hydes and ketones to the familiar water compounds, which are quite evident 
after a little study, are somewhat complicated because of the trivalence of 
nitrogen which makes possible a greater number of combinations than is 
possible in the case of divalent oxygen.* With this idea in mind it is seen 
that such compounds as CsH;CH=NH, although aldehydes because of the 
possession of a double bond, —CH=N-,, also contain a hydrogen atom at- 
tached to nitrogen, in which respect they resemble the ammono alcohols.‘ 
These aldimines, therefore, should exhibit alcoholic properties and might 
well be termed ammono aldehyde-alcohols. Asa matter of fact the hydro- 
gen of the aldimines is readily replaceable by metals to give derivatives 
analogous to potassium ethylate,*® 


” C;,H;CH=NH + KNH:; —_ C;,H;CH=NK + NH; 
The acetals are derivatives of the aldehydes resembling on the one hand 


the ethers and on the other the esters. They are easily made by the inter- 
action of an aldehyde, and an alcohol in the presence of anhydrous hydrogen 


chloride, 


Similarly, when an amine is used in place of an alcohol there is formed a 
substance which may rightly be termed an ammono acetal, 


CH;CH=O + 2(CH;)2NH —»> CH;CH[N(CHs)2]2 + HO. 


No such ammono acetals are known in the case of the primary amines; 
instead, there are formed substances of this type, CH; CH=NR, the Schiff 


3 The nitrogen analogs of the well-known oxygen compounds are not to be regarded 


as being derived solely, as many have supposed, by the substitution of —-NH, for —OH ~ 


and =NH for =O but rather, in the broader sense, as the substitution of trivalent 


nitrogen for divalent oxygen. 

4 Ref. 2, p. 1294. 

5 Strain, J. Am. Chem. Soc., 49, 1563 (1927). It might be said with equal justi- 
fication that an aldimine possesses acidic rather than alcoholic properties and should 
be called an aldehyde acid. Perhaps, as Bergstrom has suggested, it is better to compare 
the aldimines, RCH==NH, to aldehyde hydrates, CCl;CH(OH)s. 


e 
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bases [CH;CH(NHR)2 —> CH;CH=NR + RNH2]. These alkyl and 
aryl derivatives of the amines must be regarded as ammono acetals (because 
of the nitrogen to hydrocarbon radical linkage, —N—R) as well as ammono 
aldehydes (because of the double ee ners and may rightly be 
called ammono aldehyde-acetals.®’ : 

Upon the loss of ammonia, the imines are converted into hydramides, 


C,H,CH=N 
3C,H;CH=NH —> CHCH + NH. 


These hydramines contain two true ammono aldehyde groups, —CH==N—, 
and one other group which is very similar to the acetals in that two va- 
lences of the central carbon atom are satisfied by two nitrogen atoms rather 
than by the same nitrogen atom. The hydramides then are further ex- 
amples of aldehyde-acetals. 

Ketone-like substances other than the ketimines would be the following, 


C H; (CH3)2.C—=N 
cH (CH;)2C 
(CH;)2C—=N 


Polymerization.—One of the outstanding characteristics of the alde- 
hydes is their marked tendency to polymerize. Apparently such polym- 
erization relieves the strain introduced into the molecule by the double 
bond between carbon and oxygen. Thus three molecules of. formaldehyde 
readily coalesce to the familiar trioxymethylene ring and acetaldehyde 
forms metaldehyde and paraldehyde. When formaldehyde is treated with 
ammonia there is formed neither methylene imine, CH:==NH, nor methy]l- 
ene nitride, (CHz);Ne, but instead hexamethylene tetramine, (CH2)sN,, 
a dimer of methylene nitride. The closely parallel polymerization reac- 
tions are represented by the schemes, 


pein oon 
O O O O 
| —> | 
CH, CH; 
No N\o7% 
and 


fr— “ESN 
\CH=CH’ ’ 
is formally a cyclic ammono aldehyde acetal. Nu umerous reactions of pyridine support 
this hypothesis (Bergstrom, Swampscott Meeting, A. C. S., Sept., 1928). 

7 Because of the resemblances which the aldimines bear to alcohols and to acids, 
substances of the type CsHs;CH==NR might also be called aldehyde ethers or aldehyde 
esters although the term aldehyde-acetal is perhaps to be preferred. 


6 It is interesting to note that according to these ideas pyridine, HC? 
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CH, CH, 
Pe 
ya 


7: Fay: 


Because of the trivalence of nitrogen a simple ring is impossible so that a 
multi-ringed compound is formed of which the above is a plane projection. 
As ordinarily prepared, ethylene imine exists as the trimer (CH;CH= 
NH)3.° 

Addition Compounds.—The oxygen aldehydes have a marked power 
to form addition compounds with numerous substances such as hydro- 
cyanic acid and sodium acid sulfite, . 


CsH;CHO + HCN —»> C;H;CH(CN)OH 
C.H;CHO + NaHSO; —> CsH;CH(OH)SO.ONa 


Similar reactions are known for the ammono benzaldehydes. For ex- 
ample, hydrocyanic acid adds directly to both hydrobenzamide® and the 
Schiff bases, !° 
CcHgCH=N F C,.H;CH(CN)NH 
CHCH( + 2HCN—>  gH.CH 
C.H;CH=N QHsCH(CN)NH 
CsH;CH=NCG.H; + HCN —> GHsCH(CN)NHCcHs 


and sulfurous acid (moist sulfur dioxide) forms an addition compound with 
hydrobenzamide,"' 


CsH;CH—SO.OH 
B.. 
C,H;CH=N NH 
* 
CHC;H; + 2H.SO; —_> sine 


C;,H;CH=N 5 aes 
CsH;CH—SO,0H 


8 Delépine, Compt. rend., 125, 951 (1897); 128, 105 (1899); Ann. chim. phys., 
[7], 16, 103 (1899); Bull. soc. chim., [3] 21, 58 (1899). 

9 Pléchl, Ber., 13, 2118 (1880); 14, 1139 (1881). 

10 Cech, Ber., 11, 246 (1878). 

11 Otto, Ann., 112, 305 (1859); van de Griendt, Thesis, Stanford University, 1926. 
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In the latter case, probably because of the formation of an inner ammonium 
salt, sulfurous acid itself forms a stable compound while only the salts are 
stable in the case of the aquo aldehydes. Ifa slight excess of water is 
added, the hydrobenzamide addition product hydrolyzes, forming two mole- 
cules of the addition compound of benzylidene imine, CsH;CH(NHz2)- 


r. NH; 
OSO-OH or CcHsCH yo and one of benzaldehyde. 
0S 


Oximes and Phenylhydrazones.—Closely related to the formation of 
addition compounds of the aldehydes is the formation of oximes and 
phenylhydrazones. Hydroxylamine and phenylhydrazine react readily 
with the aquo aldehydes to form the characteristic reaction product and 


water, 
C.H;CHO + H.NOH —> C,;,H;CH=NOH + H:O 


CsH;CHO + H.N-NHCsH; —> CsH;CH=N:-NHCGsH; + H2O 


The ammono aldehydes react with these same reagents to form the same 
oximes and phenylhydrazones and ammonia in place of the water above. 
The following equations illustrate these reactions, 
CsH;CH=NH + H.NOH —»> C;H;CH=NOH + NH;?? 
CsH;CH=N 
CHCH + 3H,.NOH —> 3C;H;CH=NOH + 2NH; 
C.H;CH=N 
CsH;CH=NH + H.N:-NHC.H; —> CsH;CH=N-NHCoH; + NH;!? 
CsH;CH=N 
CsH;CH + 3H.N-NHC;H; —> 3CsH;CH=N-NHCoH; + 2NH; 
C;H;CH=N 


Reaction with the Grignard Reagent.—The reactions of the aldehyde- 
like compounds of nitrogen with the Grignard reagent very strikingly 
illustrate their true nature. It will be recalled that an aquo aldehyde 
forms an addition compound with a magnesium alkyl or aryl halide which 
may be subsequently hydrolyzed to a secondary alcohol. 

C.H; H:,0 CoH: 
CsH;CHO + C,H;MgX —> CH-OMgXx —_ CHOH + XMgOH. 
C.H; oH 
The Schiff bases and the hydramides may be utilized for the synthesis of 
analogous nitrogen compounds as is illustrated by the following equations, 
C.H; H.O C.H; 
CH\CH=NCiH, + CsHiMgl —> "CH—N(CcHs)—Mgl —> CH— 
CoHs CoH; 
NHC.H; + IMgOH!® 
12 Ref. 5, p. 1569. 
13 Busch, Ber., 37, 2691 (1904); Busch and Rinck, Jbid., 38, 1761 (1905); Busch 
and Leefhelm, J. prakt. Chem. [2] 77, 20 (1908). 
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C,H;CH=N C.H,CH(C.H:)—N—MgBr i 

CoHCHC + 2C,HsMgBr —> C:HsCH 3 HO if 

C,H;CH=N C.H;CH(C.H;)—N—MgBr fi 
i 


CoH; 
C,H;CHO + 2 CHNE, + 2BrMgOH" 
CoH; 





Reduction and Nitridation.—Since the aldehydes constitute the first f 
oxidation (nitridation) step beyond the primary alcohols, it is to be ex- Hi 
pected that the aldehydes would be capable of reduction to the correspond- ; 
ing alcohols. Such a reduction readily takes place in the case of hydro- “iz 
benzamide. On treatment with a solution of sodium in liquid ammonia,'® 
benzyl amine is formed in abundant yield.'® In alcoholic solution with 
sodium amalgam, hydrobenzamide gives benzyl amine and dibenzyl amine, 
both of which are primary ammono alcohols.'? Benzylidene aniline is also 
reduced by nascent hydrogen to a secondary amine which is a primary 
ammono alcohol, !® 


CsH;CH=NC;H; a 2H —> C.H;CH: —NH- CoeHs. 










Aldehydes are readily oxidized to the corresponding carboxylic acid, 









Similarly, benzylidene imine is nitridized to the ammonia analog of benzoic 
acid, benzamidine, by a liquid ammonia solution of iodine. !**° ee 


C.Hs;CH=NH + H.NI —> HI + CsH;C(NH)NH2 






Moreover, by the action of hydrazoic acid in liquid ammonia solution at 

100°, hexamethylene tetramine has been nitridized to guanidine—a re- & 

action strictly analogous to the oxidation of trioxymethylene to carbon i 

dioxide.”! 
: 









Cannizzaro Reaction.—One of the most characteristic reactions of the 
aromatic aquo aldehydes is the Cannizzaro reaction in which equal quanti- 
ties of an alcohol and a carboxylic acid are formed by treating the aldehyde 
with a solution of a strong base, 


144 Busch and Leefhelm, J. prakt. Chem., [2] 77, 1 (1908). 

15 For a discussion of a liquid ammonia solution of sodium as a reducing agent see 
THIS JOURNAL, 6, 34 (Jan., 1929). 

16 Ref. 5, p. 1562. 

1 Fischer, Ber., 19, 748 (1886); Ann., 241, 328 (1887). 

18 Schiff, Ann. Chem. Suppl., 3, 354 (1864). 

19 For a discussion of a liquid ammonia solution of iodine as a nitridizing agent, 
see THIs JOURNAL, 7, 1298 (June, 1930). 

2 Ref. 5, p. 1564. That a portion of the benzamidine deammonates to phenyl 
cyanide, benzoic anammonide, which for the most part polymerizes to cyanphenine, 
(C.H;CN)3, the trimer of phenyl cyanide, does not invalidate the analogy. 

21 Franklin, ‘‘Reactions in Liquid Ammonia,’’ Columbia Univ. Press, New York, 
1927. 
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2C,H;CHO +- KOH —> C;H;CH,OH + C.sH;COOK. 


Similarly, benzylidene imine, when heated with potassium amide (an 
ammono base) in liquid ammonia solution, undergoes intermolecular 
oxidation (nitridation) and reduction to give benzyl amine (ammono benzyl 
alcohol) and benzamidine (ammono benzoic acid), : 

2CsH;CH=NH + KNH:; —> CcH;CH:NH: + CsHs;C(NH)NHK. 
An interesting variation of this type of reaction is that between an ammono 
base and an aquo aldehyde in which an aquo alcohol and a mixed aquo 
ammono acid are formed,?? 

2C,H;CHO + NaNH2 —_—> CsH;CH,OH of CsH;CONHNa 


Benzylidene aniline undergoes a Cannizzaro reaction although the prod- 
ucts, acid and alcohol, are combined as an ester,” 


NCH:GiHs 
2C;H;CH=NCG.H; + KNH; —> GiHiC7 i 
\NK-G.Hs 


Benzoin Condensation.—Benzoin is a substance formed by the con- 
densation of two molecules of benzaldehyde in the presence of cyanide ion, 


CsH;CHO CsH;CHOH 


—— > | 
CsH;CHO CsH;C=O 


The reaction apparently takes place through the migration of hydrogen 
from.the carbon of one —CHO group to the oxygen of another molecule and 
the establishment of a bond between carbon atoms. When hydrobenz- 
amide is heated, an isomeric compound, amarine, results. Its formation 
may be looked upon, for the first step, as an example of a benzoin condensa- 
tion because there is a shift of hydrogen from carbon to nitrogen and the 
establishment of a bond between carbon atoms,”4 


C,H; CH=N C;,H;CH—NH C;H;CH-—-NH 
CH—CoHs —> | CHCHs —> | DC: CoH 
CsH;CH=N CsH;C=N CsH;CH—N 


When treated with an alkaline cyanide in liquid ammonia solution the 
Schiff bases, ammono aldehyde-acetals, undergo the benzoin condensation- 
forming ammono benzoin acetals, such as benzoin-anil-anilide, as the fol- 
lowing equation shows, 


22 Haller and Bauer, Ann. chim. phys., [8] 16, 145 (1909). Kasiwagi, Bull. Chem. 
Soc. Japan, 1, 66 (1926). 

23 Strain, J. Am. Chem. Soc., 50, 2218 (1928). 

24 Ref. 5, p. 1565. Hurd and Bennett [J. Am. Chem. Soc., 51, 1198 (1929)] have 
objected to this interpretation saying that the conversion of hydrobenzamide to amarine 
cannot be analogous to the benzoin condensation because of structural difficulties, and 
also because of the fact that benzoin is not a pyrolytic product of benzaldehyde. 
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CsH;CH—NHC.H; 
2C,H;CH=NC,H; —~> | 
CsH;C—=NC,.H; 
The analogy does not stop here, however, for just as benzoin is oxidized to 
benzil so is benzoin-anil-anilide nitridized by a liquid ammonia solution of 
iodine to benzil-dianil, an ammono benzil,”® 
- CsH;CHOH 


+O 
CsH;C=O 


CsH;CH—NHCcoH; CsH;C—=NCoH; 
N 
C.H;C=NC,H; CsH;C—=NC,.H; 


+ NHs 


The Carbazylic Acids 


Carbon, in the aldehyde-ketone stage of oxidation (nitridation or de- 
electronation) has two of its valences attached to oxygen or nitrogen. 
In that state of oxidation exemplified by the carb@gylic acids, three of the 
valences of a single carbon atom are attached to oxygen. The formal 
nitrogen analogs of the carboxylic acids would be the amidines which might 
rightly be called carbazylic acids especially 


Oo 
gp 

RC 
Nou 


since they show acid properties in liquid ammonia solution. Acetamidine 
and benzamidine, two representative carbazylic acids, react, in liquid 
ammonia solution, with potassium amide as represented by the equation, 


NH NH 
Rc € + KNH, —> RCC + NH; 
NH; NHK 


to form, respectively, a potassium ammono acetate and a potassium am- 
mono benzoate.?? 

Salts of the carbazylic acids are also formed by the direct addition of 
metallic amides to nitriles. For example, ethyl cyanide, which is the 
anammonide of ammono propionic acid, reacts with potassium amide, an 
ammono base, to form potassium ammono propionate just as propionic 


% Strain, J. Am. Chem. Soc., 51, 269 (1929). 

% The amidines are usually recognized as being basic substances. The basic 
nature of the amidines in the presence of water is due to the formation of an addition -- 
compound with water which dissociates to give hydroxyl ion just as does ammonium 
hydroxide. Thus, guanidine, a weak ammono acid in liquid ammonia solution, forms 
a very strong base in water solution, guanidinium hydroxide. Many acids which are 
unrecognizable as acids in aqueous solution have been found to show distinct acid prop- 
erties in liquid ammonia solution because of the difference between the physical proper- 
ties of water and liquid ammonia. Cf. TH1s JouRNAL, 5, 833 (July, 1928). 

27 Benedict, Thesis, Stanford University, 1924. 
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anhydride reacts with potassium hydroxide to form potassium aquo pro- 
pionate. ‘The parallel reactions are represented by the equations, 


/NH 
\NHK 


(CsHsCO).0 + 2KOH —»> 2C;H;COOK + H2O 


CsH;CN + KNH:2 —_—_ C.H;C 


The one reaction takes place in liquid ammonia solution, the other in water. 
The potassium salts of palmitamide and stearamide, ammono soaps, behave 
like soaps in liquid ammonia solution in that they lower the surface tension 
of the solvent and promote frothing. Further evidence that the cyanides 
are to be regarded as anammonides of the carbazylic acids is furnished by 
the observation that methyl cyanide, heated in liquid ammonia with am- 
monium chloride, ammonates to acetamidine. The amidines are known 
to lose ammonia rather easily to form the corresponding cyanides. 

The close relationship existing between the carboxylic acids and car- 
bazylic acids is further shown by such reactions as are represented by the 
equations, 


J? 
CH.CC | + KOH —> CHi + K:CO, 


NH 
CHCE + KNH, —> CH, + K:CN; + NH; 
NHK 


Just as potassium aquo acetate when heated with potassium hydroxide 
yields methane and potassium aquo carbonate, so when a mixture of po- 
tassium ammono acetate and potassium amide is heated, methane and 
potassium ammono carbonate are formed.” 

The alkyl and aryl substituted amidines are to be regarded as esters. 
Reactions illustrated by the following equations substantiate this view, 


JNCH 


NCH; 
CoHCC Vl 
N 


5 
4 CsH;NH2 —_—> CsH;C + NH;?9 


Hb \NHCHs 


NCcHs NH 
cHicg + 2NH; —> CHC + 2C;HsNH2* 

NHCeH; NH: 
The first equation, a typical esterification, illustrates the formation of a 
diphenyl ester of ammono benzoic acid and ammonia by the reaction of an 
acid ester of ammono benzoic acid with an ammono alcohol and the latter 
illustrates the ammonolysis (saponification) of an ester of ammono acetic 
acid to ammono acetic acid and ammono pheny] alcohol. 

% Cornell, J. Am. Chem. Soc., 50, 3311 (1928). 


29 Bernthsen, Ann., 184, 349 (1876). 
30 Niemann, Thesis, Stanford University, 1926. 
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(ammono ketones),*! 

JNMgsBr 
CsHsCN + CsHsMgBr —> CHHCE 
C.Hs 


(CsHs)2C—=NMgBr + NH; > (CsHs)2C—=NH oo BrMgNH2. 


the interaction of acid anhydrides and Grignard’s reagents, 


O OMgBr 
CHC (CaHs)CC 
po + 2C,H;MgBr ——p»P e 
C:HsCQ (CaHs)xCC 
No OMgBr 
OMgBr 
(CH).CC 
So +H,0 = —> ACH,),CO + 2BrMgOH 
(C+Hg)2C 
\NoMgBr 


Hydrocyanic Acid*? 


Because hydrocyanic acid bears a somewhat complicated relationship 
to the ammonia system it is necessary to consider this substance in some 
detail. ‘The work of Nef leaves no question as to the existence of divalent 
carbon in the isocyanides and in hydrocyanic acid. Today, hydrocyanic 
acid is regarded as a tautomeric substance, 


HNC = HCN 


According to the first formula hydrocyanic acid is an ammono carbonous 
acid and according to the second formic anammonide. It might also be 
expected that hydrocyanic acid would show the properties of an aldehyde 
since all of the valences of the nitrogen atom are attached to a single carbon 
atom just as all valences of oxygen are attached to a single carbon atom in 
formaldehyde (HC=N, H,C=0, the triple bond, —C=N, here being in a 
way analogous to the double bond, C=O). The existence of this tauto- 
merism is not surprising in view of the well-known tautomerism of the -ous 
acids of phosphorus, nitrogen, and sulfur, as represented by the following 
equilibria, 

P(OH); = HPO(OH), 

ONOH = HNO, 

SO(OH): = HSO.0H 


31 Moreau and Mignonac, Compt. rend., 156, 1790 (1900); Ref. 28. 

32 For a complete discussion of the relationship of hydrocyanic acid to the am- 
monia system of compounds and for complete references, see Franklin, J. Phys. Chem., 
27, 1671 (1923). 
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The cyanides form with Grignard’s reagents addition compounds, which 
upon treatment with liquid ammonia (ammonolysis), yield ketimines 





This synthesis differs in no essential from the production of ketones through 
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The surprising thing is that no similar tautomerism has been observed in 
the behavior of formic acid and formamidine (ammono formic acid). 
There remains to consider the evidence that hydrocyanic acid possesses the 
properties, first, of ammono carbonous acid; second, of formic anammon- 


ide; and, third, of an aldehyde. 
Ammono Carbonous Acid.—Carbon monoxide theoretically stiould be 


the anhydride of carbonous acid.** 


— H.0 
a a C=0 
eae 


NH, _ " 
“* NHsc — no ~ Ns an, 


c 
“Ne, 7 


In this connection it is interesting to note that sodium cyanide is formed 
by the action of carbon monoxide upon sodium amide, 
CO + NaNH, —> C=NNa + H.20 
This reaction is in harmony with the view that hydrocyanic acid is ammono 
carbonous acid in that the reaction may be regarded as the formation of 
water (subsequently decomposed by the excess of sodium amide) and an 
ammono carbonite from carbonous anhydride and an ammono base. 
Hydrocyanic acid may be nitridized to the ammono carbonic acid, cyan- 
amide, in liquid ammonia solution, 
NH,NC -- H,NI —> HN=C=NH (= H2NCN) + NHil 
Similar nitridations involving the alkali cyanides are represented by the 
following equations, 
NaNC + NaN; —> NazNCN + N2 
NaNC + NaNH: —> Na2NCN + He 
These reactions differ in no essential from the oxidation of the cyanides to 
cyanates, 
2NaNC + O; —> 2NaNCO 


Disodium cyanamide (an ammono carbonate) is reduced to sodium 
cyanide by elementary carbon, 
Na,NCN + C —> 2NaNC 


Finally, ethyl carbylamine (isocyanide) which is an ester of ammono 
carbonous acid is saponified by potassium amide to potassium cyanide and 
ethyl amine (an ammono alcohol), 

C.H;NC + KNH, —> KNC + C.H;N He 


88 Scheibler’s carbon monoxide diethylacetal, C(OC.Hs)2 [Ber., 59, 1022 (1926) ], 
may be regarded as the diethyl ester of carbonous acid. 
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Carbonous nitride, Cs;N2, the end-product of deammonation of ammono 
carbonous acid is unknown.*4 

Formic Anammonide.—In support of the idea that hydrocyanic acid 
is the anammonide of formic acid, the following facts are offered: first, 
hydrocyanic may be converted (hydrolysis) successively into formamide 
and formic acid, 


40 ZO 
HCN—>HC€— —> HCE 
\NH; OH 
Second, formamidine hydrochloric is deammonated to hydrocyanic acid 
on gentle heating, 


HC(NH)NH2-HCl —»> HCN + NHC. 


Third, in the presence of hydrochloric acid and alcohol, hydrocyanic acid 
is esterified to an ester of mixed aquo ammono formic acid, 


HCN + C:H;,;OH —> HC(NH)OC2H;. 


Fourth, by the addition of the Grignard reagent and subsequent hydrolysis 
of the product formed, hydrocyanic acid may be converted into an aldehyde 
in the same manner as the closely related ortho aquo formic esters, 
RMgBr + HCN —> RHC = NMgBr #29 RHCO + BrMgOH + NH;* 
RMgBr + HC(OC:Hs)s —> CoH;OMgBr + RHC(OC;H;). 12° 3¢,H,0H 
+ RHCO + BrMgOH. 


Aldehyde Properties of Hydrocyanic Acid.—Assuming hydrocyanic 
acid to have the formula, HC=N, it is to be expected that this compound, 
because of its triple bond, nitrogen to carbon, and because of certain re- 
semblances between the carbonyl and cyanogen groups, would exhibit 
aldehydic properties. As a matter of fact hydrocyanic acid shows con- 
spicuously most of the properties characteristic of the aldehydes some of 
which are discussed below. It shows the same strong tendency to polym- 
erization as does formaldehyde, yielding a polymeric modification which 
reverts to the monomolecular form on strong heating. Hydrocyanic acid 
undergoes condensation in a manner strictly analogous to the familiar 
aldol condensation characteristic of the aldehydes, 

2CH,O —> CH,OH-CHO, , 
2HCN —»> CH(=NH)CN + HCN —> HC(CN).NH2 


34 The ‘“Stickkohlenstoff,” (C;N2)z, reported by Pauly [Ber., 43, 2243 (1910)], 
: 
CI, has 
cr_n7 
been shown to be a mixture of carbon and paracyanogen (C,N2), [Wenzel, Dissertation, 
Stanford University, 1927]. 
% Bodroux, Compt. rend., 138, 92, 700 (1904). 





and obtained by the thermal decomposition of tetraiodoimidazole, 
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The triple bond between carbon and nitrogen as contrasted with a double 
bond between carbon and oxygen permits the reaction to proceed farther 
to a trimolecular condensation product. Sodium and potassium acid sul- 
fites form compounds with hydrocyanic acid of the type, ¥; 
[Pee 
HC—NH, _, which are obviously the analogs of the compound of the 
SO,0K 


m 


OH 
formula, sete , formed by the action of potassium acid sulfite on 
SO,0K 
formaldehyde. Furthermore, hydrazine reacts with hydrocyanic acid in a 
manner essentially similar to its reaction with formaldehyde. ‘The follow- 
ing equations represent these analogous reactions: 
HC=N: NH: 
2HCN + 3H:N:NH:, —> N-NH: + 2NH; 
HC=N-NH; 
H.CO + H.N-NH:; —» H.C=N:-NH: + H.0 


Ammono Carbonic Acids*® 


In carbonic acid all four valences of carbon are attached to oxygen. 
Therefore, those compounds in which all four valences of carbon are at- 
tached to nitrogen atoms should be ammono carbonic acids or derivatives 
of such acids. The formal relationships existing among the various am- 
mono carbonic acids are shown in the scheme at top of the following page. 
The strong tendency to polymerize with formation of pyro acids and carbon 
nitrogen rings among the ammono carbonic acids—a power entirely lacking 
in aquo carbonic acid—renders the number of the ammono acids very. 
large. 

The hydrolysis of calcium cyanamide as represented by the following 
equation, 

CaCN2 + 3H,0 —»> CaCO; + 2NH;, 

admirably illustrates the relationship existing between the two types of 
carbonic acids since the reaction may be interpreted as the hydrolysis of 
calcium ammono carbonate to form calcium aquo carbonate and ammonia. 
It is also possible to reverse the above reaction by heating calcium carbo- 
nate in an atmosphere of ammonia. Furthermore, the ammono carbonic 
acids, guanidine, dicyandiamide, melamine, melon, and tricyanmelamine, 
on heating with water in sealed tubes for several hours are completely 
hydrolyzed to carbon dioxide and ammonia. All of these acids when 
treated with excess of fused sodium amide (a strong base of the ammonia 
system) are converted into disodium cyanamide. 


% Dr. Franklin has discussed the ammono carbonic acids very fully, J. Am. Chem. 
Soc., 44, 486 (1922). See also, Burdick, Jbid., 47, 1485 (1925), 
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AMMONO CARBONIC ACIDS 


Salts of nearly all of the ammono carbonic acids have been prepared, 
some in ammonia solution, some in aqueous solution.*”? Solutions of these 
salts as well as those of the acids themselves conduct the electric current, 
the former with a much greater facility than the latter.** The existence 
of so many closely related compounds offers an excellent opportunity to 
study the effect of the number of replaceable hydrogen atoms in the mole- 
cule of acid and the effect of polymerization upon the acid strength of .. 
these acids. In this connection, it is interesting to note that the conduc- 
tivity of both acids and salts, in so far as it has been measured, increases 
with deammonation of the acids and decreases with polymerization.** 
So that, for example, while guanidine and biguanide are extremely weak 


37 Ref. 36; Franklin and Stafford, Am. Chem. J., 28, 83 (1902). 
38 Smith, J. Am. Chem. Soc., 49, 2162 (1927). 
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acids whose salts are completely hydrolyzed in water solution and dicyan- 
diamide, melamine and cyanamide are stronger in the order named, tri- 
cyanmelamine, hydromelonic acid and dicyanimide are easily recognized 





b 
i; as acids in water solution and are little inferior in strength to the ordinary je 
; mineral acids.*!_ This situation is similar to that among the phosphorous ‘ 
ya acids; metaphosphorous acid, HPOs, is a stronger acid than the fully i 
i hydrated orthophosphorous acid, (HO)sP. t! 
Ei Many esters of the ammono carbonic acids are known such as triphenyl a 
i guanidine and the dialkyl cyanamides, e 
4 NHCsH; C.Hs re 
5 CoHIN=CC N=C—NC 
is NHC.H; C.Hs st 
Ri the former being an acid ester is still capable of forming salts* and both : 
are ammonolyzed (saponified) to the corresponding acid and alcohol in tl 
accordance with the following equations, “ 
CsH;N=C(NHC¢Hs)2 + 3NH; —> HN=C(NH2)2 + 38CsH;NH2 p 
NCN(C.H;)2 + 2KNH, —> K:NCN + (C,H;),NH a 
In the first case the reaction takes place on heating with a liquid ammonia d 
solution of ammonium chloride;*° in the latter by treatment with an as 
ammonia solution of the ammono base, potassium amide.* 
Finally, the Grignard reagent reacts with the simple ammono carbonic 
acids to form esters of carbazylic acids just as it reacts with carbonic an- 
hydride to form the carboxylic acids. ‘Two examples, dibenzyl cyanamide dl 
and carbo-diphenylimide will serve to illustrate these similarities, since 7 
both ammono carbonic esters are converted into ammono benzoic acid b 
esters. I 
JNMgBr /NH 0 
(CsHsCH:),NCN + CsHsMgBr —> CHIC CoHSCK : * 
(CH2CeHs)2 N(CH2C¢Hs)2! i 
C.H;N=C=NCHs + CHM oo fo I 
2. 6HsN=—C=NCeH; 6H; ities . —> CoHsCC a 
: 6H;. MgI NHCsH;"! re 
CO, + CsH;MgBr —> CsH;COOMgBr —> C,H;COOH ce 
Carbonic anammonide, (C;N,),, has been obtained as a highly po- S 
lymerized orange powder by heating mercuric thiocyanate,*® M 
2Hg(SCN)2 —» 2HgS + CS: + CsNi. . 
When dissolved in fused sodium hydroxide, carbonic nitride forms sodium Oo! 
carbonate.‘? By the action of fused sodium amide, disodium cyanamide ay 
is formed. a 
89 Griswold, Thesis, Stanford University, 1926. 1 


40 Adams and Beebe, J. Am. Chem. Soc., 38, 2769 (1916). 
41 Busch and Hobein, Ber., 40, 4296 (1907). 
42 King, Thesis, Stanford University, 1924. 

































IV. PEANUT OIL* 





THE PEANUT INDUSTRY. 
n- D. F. J. Lyncu, WASHINGTON, D. C. 


i The broken pieces of nuts and those shriveled and undersized kernels 





Ml which pass through the screens in the shelling plants are augmented with i 
‘YY moldy nuts and other meats which are considered below grade by the a 
“a operators at the picking tables to make No. 3 peanuts or the so-called i ; 
y “oil stock” or ‘‘mill stock.” From the roasters of blanched peanuts and + 
the peanut-butter manufacturers the crushers also receive the brown skins # 
yl which contain as high as 14% oil and the germs which they add to this oil i 
stock. In 1922 and 1923 most of the crude peanut oil manufactured in the + 
United States came from this “‘oil stock.’’** In 1921 on the other hand the 1 A 
southeastern crushers, who produce most of our crude peanut oil, found it : 
advantageous to crush most of the Southeastern Runner crop and also a : 
ih large part of the Spanish peanut crop. Whether the peanut oil produced in 
os this country comes wholly from No. 3 nuts depends on the then existing 
relationship between the prices of peanut oil, farmers’ goods, and shelled 
peanuts. In other countries, however, the crushing of oil from peanuts is not 
a subsidiary business dependent on the business trend of the shelling in- 
™ dustry, as it is in this country, but is itself a major industry. Such is the | 
aa status of the peanut oil industry in France. 
| French Peanut Oil Industry 
: France is the most important importer of peanuts in the world. Upon f 
" this import business, which in 1913 accounted for 177,900 metric tons of 
i. unshelled nuts and over 240,000 metric tons of shelled peanuts, there has ! 
d been built up around Marseilles the large French peanut oil industry.* i 
In 1912 Marseilles produced 15,500,000 gallons of edible and about 23,000,- ql 
000 gallons of inedible peanut oil.°° Holland and Germany have also de- 3) 
veloped their own peanut oil industries. Due to the local demand in HM 


France, which is more than equal to the supply of first-pressing oil, the 
large amount of capital tied up in the oil mills, and the possibility of other 
countries developing their own peanut oil industries, France has been con- 
cerned with the future supplies of raw materials for its oil mills. Fortu- 
nately for France over one-half of its peanuts are imported from the French 
West African Colonies, with Senegal shipping 90% of this supply. Pro- 
duction in West Africa is, however, most primitive. With improved 
methods the production could very probably be greatly increased but lack 
of an intelligent labor supply, bad transportation, and native customs work 
against thisend. The compietion of the Thies-Kayes Railway is, however, 


ere ar eee 


mn ns Ciciinaee 


* Part I of this series of articles appeared in Tu1s JouRNAL, 7, 794-811 (Apr., 
1930); Part II, pp. 1037-50 (May, 1930); Part III, pp. 1277-90 (June, 1930). 

48 U, S. Dept. Agri. Bull. No. 1401. 

49 B. of Imp. Inst., 15, 576-9. 

50 U, S. Dept. of Agr. Farmers Bull. 751. 
1617 






1618 JOURNAL OF CHEMICAL EDUCATION JuLy, 1930 


expected to increase the Senegal production about 30%.°! These West 
African nuts, known as “‘Rufisque” from the chief peanut-exporting port 
in West Africa, are shipped in the shell to Marseilles and practically all these 
shipments can be used for the production of edible oil. Marseilles also 
receives peanuts from China and India but these are shelled before ship- 
ment. ‘The Chinese nuts are shelled almost entirely by hand, are carefully 
packed so as to avoid being broken or becoming moist in shipment, and are 
naturally the source of an excellent grade of edible peanut oil. In India 
much of the peanut crop is grown along the Coromandel coast and is 
known to the trade as ‘‘ordinary Coromandels.”’ Before shipment these 
are shelled by a very inefficient native method. The pods are covered with 
water so they can be easily opened when flayed with clubs. Of itself this 
procedure would not be so bad but the moist kernels are not thoroughly 
dried before shipment. The moist meats are then carried on a long three- 
week voyage, much of it through hot regions, and reach Marseilles in 
a poor condition. The Coromandels cannot therefore be used in the pro- 
duction of edible oil but must be worked up for soap stock. The ship 
voyage from Senegal is less than one-half that from India and traverses no 
hot regions and some effort has been made, therefore, to build up a shelling 
industry in the French West African Colonies. Attempts at pressing in 
West Africa have proved unsuccessful due to the lack of a market for the 
by-product cake and the lack of intelligent labor. Such a development as 
the latter would, of course, be unacceptable to Marseilles. On the other 
hand, a West African shelling industry would receive support from Mar- 
seilles. Since one ton of unshelled peanuts yields only 0.7 ton of meats and 
occupies the shipping space of 1.6 tons of kernels, the economy in trans- 
porting shelled nuts is obvious. Determined efforts are therefore being 
made in the West African Colonies to overcome native methods and cus- 
toms in order to erect there an efficient peanut-shelling industry.*! 
Arriving in Marseilles, the unhulled ‘“‘Rufisque” nuts must be run through 
the shelling plants because, in France, peanut oil is almost invariably made 
from shelled peanuts. ‘The inner red skins are also removed as completely 
as possible and the meats degermed before crushing. The clean meats are 
now ready to be ground into a meal. This operation is carried out in a 
machine equipped with a series of corrugated rolls which grind but do not 
crush the meats. The meal is formed into “cheeses” which are wrapped in 
hair cloth and piled on one another in the Marseilles press.°° The pressure 
applied in this press is not as great as that used in our presses but otherwise 
the Marseilles press is similar to the American hydraulic press except that it 
has no sides or ‘‘boxes.’”” The ‘‘cheeses’’ or cakes are separated from one 
another, in the press, by a thin steel plate. When filled the pressure is 


51 Foreign and Domestic Trade Information Bull. 322 (1925), C. L. James and 
W. Frost. 
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applied and the cakes kept in the press under pressure until about one-half 
of the oil content of the meal has run out. ‘This oil, known as cold-drawn 
or virgin oil, is nearly colorless and has a pleasant nutty taste. If the 
metal of the press is clean and free of rancid nuts the oil needs only filtering 
to remove fine pieces of peanut meal which may have run out in it. Upon 
filtering, this oil is available for all edible purposes. This virgin oil is very 
popular in France and the demand for it surpasses the demand for the best 
grade of olive oil. When this virgin oil has been drawn off, the pressure is 
released, the cakes removed from the press, taken out of the wrapping 
cloths and ground up. At this point some plants add a small amount of 
water which facilitates the expulsion of the oil in the subsequent pressing. 
Advocates of adding moisture to the meal at this point say that the ma- 
terial should be exposed to steam or atomized water until a gain in weight of 
10-40% results. Then the pressing, either hot or cold, can be efficiently 
accomplished with one-tenth of the usual pressure.** A pressure of 5-10 
kilograms per square centimeter, it is claimed, has been found to be suf- 
ficient in pressing the oil from peanut meal. The moist ground meal is 
heated for a short interval, formed. again into cakes and again pressed. 
The oil obtained from this second pressing is, of course, of a quality inferior 
to that of the virgin oil. Often, however, second runs produce oil good 
enough to go into low-grade edible oil. A third pressing is often carried out 


at most oil mjlls and some plants find that they can make a fourth run with 
profit. The oil obtained from these later runs are, of course, used for 
soap-making and other industrial purposes. 


American Peanut Oil Industry 


While peanut oil has been for years one of the more important of the 
world’s food oils, it has not been an important food article in this country 
until comparatively recently. There were imported into the United 
States for the year ending June 30, 1914, 1,332,108 gallons of peanut oil 
which was valued at $915,939.5% About one-half of this volume entered 
the country through Chicago presumably for use in making oleomargarine. 
Up to that late date there was no commercial production of this important 
oil in this country, due no doubt to the disposal of the peanut crop into 
other channels at prices which an oil crusher could not afford. The world 
shortage of both animal and vegetable oils created by the World War in- 
creased our importation of this oil and helped to start our peanut oil 
industry. For the calendar year of 1916. we imported 2,089,801 gallons 
and during the same period manufactured 3,488,649 gallons of peanut oil. 

There were also other economic factors which aided in the establishment 
of our peanut oil industry. From 1900 due to the ever-increasing peanut 


52 Brit. Pat. 179,191. 
53 U. S. Dept. of Agri. Yearbook, 1917, p. 121. 





JOURNAL OF CHEMICAL EDUCATION Juty, 1930 








by 


I; 


) 


} 
coal 


Ly 
f 


|<! 
wipe eB 





i 
F 
¢ 
{ 
I 
' 
i 


; 





HYDRAULIC PRESSES USED FOR CRUSHING OIL, FROM PEANUTS 


crop there existed the yearly problem of disposing of that part of the crop 
that was unfit for use in the peanut roasting, the peanut butter, and the 
peanut confectionery trades. There existed also at that time in our South 
large regions seriously infested with boll weevil.®® Planters there were 
deprived of their cash cotton crop. In these sections also oil millers had 
erected plants for the crushing of cotton seed and, for a time, it looked as if 
some of these oil millers would have no further use for their plants. These 
farmers turned to the hardy peanut for their cash crop and naturally the 
oil millers turned their attention to the possibility of crushing peanuts. 
The grinders, oil presses, filter presses, and conveyor systems already in- 
stalled in the cotton oil mills can all be used in the crushing of peanuts. 
The farmers’ goods available to these mills had to be first run through the 
shelling factories. The lack of cleaning and shelling plants in many parts 
of the South together with the high prices offered for peanut oil in 1917, 
1918, and 1919 was, no doubt, the cause of the practice of crushing un- 
shelled peanuts. In 1917 the average price of refined peanut oil in New 
York rose from 15.26 cents to 21.62 cents. In 1918 an average price of 
23.48 cents a pound was paid which in 1919 reached the peak of 24.26 
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cents.54 The shortage produced by the war allayed, 1920 saw the break 
in the price of peanut oil to an average of 12.32 cents. Today the waste- 
ful practice of crushing unhulled peanuts has been discontinued. Not 
only do the shells add nothing to the value of the cake but they lower the 
grade of oil produced, as well as absorb a considerable volume of the oil. 
The larger yield of oil, together with the improved quality, more than pays 
the small expense of shelling and cleaning the nuts.* 

The presses used in this country for the production of oil are of two types. 
The expeller type is a continuously working machine® and is fairly effective 
with unshelled nuts. Generally today the peanuts are shelled. The 
meats are then, as in the French practice, run through rolls which crush 
them. If the machinery used is that installed for crushing cottonseed it is 
necessary to replace some of the smooth rolls with corrugated ones. This 
rolling helps to open up the oil cells. With the expeller press the meats are 
only slightly heated in a steam-heated conveyor which carries the meal to 
the press. With clean sweet meats it is easy to produce an excellent table 
oil by this method. ‘This oil needs no refining but is only run through a filter 
press to remove fine particles of meal before being ready for use. While the 
grade of oil produced by this method is very high, the yield is low. The 
cake obtained is very fine, having a very high protein content, and is the 
source of peanut flour. A few years ago several American firms attempted 
to market a cold-press or virgin peanut oil but without success.“ There 
are, however, many people who prefer virgin peanut oil to olive oil and it 
has been demonstrated to be the more digestible of the two oils. 

With the hydraulic press the ground meats upon leaving the rolls are 
conveyed to the cooker. The object of cooling is to further break up the oil 
cells. It has been found that the heating of the corrugated rolls during the 
crushing of the kernels will also facilitate the later expulsion of the oil in 
the press. From the cooker the meal is conveyed to machines which 
form it into cakes and wrap it in hair cloth. The cakes are piled in the 
press and there subjected to a high pressure. It is customary to work with 
much higher pressures in this country than those used in France. On the 
other hand it is seldom that over two pressings are made and the usual 
practice in this country is one pressing. An effective pressing will leave a 
cake containing only 6 to 9% oil. This cake is ground into a meal and 
often some ground hulls are added to reduce the protein content to certait 
standards customary in the cattle feed trade. 


Growing Peanuts for Peanut Oil 


If a farmer were considering the cultivation of peanuts, he would be 


54 U. S. Dept. of Agri. Yearbook, 1927. 
55 U, S. Dept. of Agri. Bull. 1096. 
56 Brit. Pat. 222,975. 
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interested in the following tests made by the U. S. Dept. of Agriculture. 
Clean peanuts were selected from farmers’ stock as they arrive at the clean- 
ing and shelling plants, discarding all trash, and these were shelled by hand. 
The Spanish peanut averaged about 78% meats and the Virginias 71% 
meats.*° ‘These results are higher than those obtained in commercial prac- 
tice. Due to dirt and trash and “‘pops”’ in the farmers’ stock the shellers are 
satisfied with 66 to 70% meats from the Spanish nuts and about 60% 
meats from the Virginias. Many comparable tests have also been made 
with the different varieties of peanuts to show their respective oil content. 
L. Rosenthaler found upon comparing a very large number of analyses on 
all kinds of nuts that the average oil content of all peanuts was 46.68% 
(+0.49%).*" In his results the standard deviation was +0.35% to 
+5.04% and the typical oil value 41.64 to 51.72%. H. C. Thompson 
reports the average percentage of oil in twelve samples of hulled Spanish 
peanuts to be 52.5% and that for 19 samples of shelled Virginias to be 
43.3%. The difference in the oil content in Spanish peanuts grown under 
different conditions has been found, however, to be as great as the difference 
found in shipments of different varieties. It can generally be said, however, 
that the hulled Spanish peanuts will contain 5 to 10% more oil than either 
shelled Virginias or shelled Southeastern Runners. A bushel of Spanish 
peanuts in the shell will average thirty pounds in comparison with the 
average of twenty-two pounds for the other two principal varieties. ‘Tak- 
ing into consideration the greater weight per bushel, the higher percentage 
of meats, the higher oil content per pound of meats, and the shorter time 
necessary for maturing, the Spanish peanut is much more valuable for oil 
production and the logical choice of the planter if he expects to market his 
crop through the oil mills. We are informed by the Southern peanut oil 
crushers that, in actual practice, a ton of Spanish nuts if shelled before 
crushing should yield 575-600 pounds of prime crude oil and 770-800 
pounds of cake containing 46% protein.** If crushed with the shells the 
crushers get 560 pounds of oil and 1300 pounds of 30% protein cake. 
Southeastern Runners crushed with the shell give 525-560 pounds of crude 
oil and 1300 pounds of 28% protein cake. ‘There is usually a hundred- 
pound manufacturing loss per ton in the crushing operation. No. 3 
Virginias, which are the only nuts of this variety that are crushed, average 
about 560 pounds of oil and 1340 pounds of cake. “‘Oil stock’’ will, of 
course, vary greatly in the yield of oil obtained. If composed mainly of 
stems and shriveled kernels the yield of oil may be as low as 50 pounds per 
ton but if composed chiefly of slightly damaged shelled Spanish peanuts 
the crusher may obtain as much as 860 pounds of crude oil and yields of 700 
pounds per ton of crude prime oil from this type of ‘‘oil stock’’ is often en- 
countered. 
87 Arch. Pharm., 262,°25 (1924). 
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Refining 


For some use; @é. g., oil in miners’ lamps and for soap stock, hot pressed 
peanut oil needs only to be filtered. For such uses this crude oil is other- 
wise satisfactory. Peanut oil, like most others oils, for most uses must 
be refined. Fats are glycerides of oleic, linoleic, palmitic, stearic, and simi- 
lar acids. ‘The vegetable fats or oils are found in the reproductive organs of 
plants. ‘To obtain these valuable fats the material is so treated as to dis- 
rupt the oil sacs. ‘This may be accomplished by mechanical pressure when 
the mass is either hot or cold, by rendering the material with heat with or 
without the addition of water, or by the extraction of the ground mass 
with a suitable solvent. ‘The extraction of oil with a solvent is attempted 
generally only when the product is destined for inedible uses. C. F. Eddy® 
treats the press cake with benzene, acetone, or some other volatile fat sol- 
vent. ‘The insoluble material is separated from the dissolved fat by centri- 
fuging in the presence of water. Both the liquid and the residue are con- 
tinuously withdrawn from the centrifuge. The solvent is recovered from 
the oil by evaporation. Any good solvent extraction method will remove 
practically all the oil in the cake. The difficulty of the method is to so 
control operations that loss of valuable solvent by evaporation be kept at a 
minimum. ‘There exists also, of course, considerable fire hazard in work- 
ing with large amounts of such highly inflammable liquids. 

If the matefial crushed was clean and fresh the oil obtained will be neu- 
tral and sweet. Commercially obtained, however, the oil is usually con- 
taminated and acid. The acidity of oil is a function of time, temperature, 
and exposure to oxygen and moisture. An increase in acidity of an oil is 
accompanied with deepening of the color, the appearance of an unpleasant 
taste and odor, and fine impurities appear floating in the oil. The rec- 
lamation of the pure oil from the crude product is known as refining. 
F. M. Turner® and E. Weeker,® in their refining methods, treat the oil 
by injecting into it finely divided water or steam under pressure and claim 
thereby to effect a distillation of the fatty acids out of the oil. Usually, 
however, the first step is to neutralize the free fatty acids that are present 
in the oil. This is done by the addition of some alkali and heating the oil 
to what the refiners call the ‘‘break.”” The alkali reacts with the fatty 
acids forming soaps which are called ‘‘foots.’’ These ‘‘foots’’ settle to the 
bottom of the refining kettle. Some refiners add sodium silicate to help 
in the separation of these soaps. The oil when drawn off is usually cloudy 
and still contains some color. The next step, called bleaching, is carried 
out by adding to the hot oil a small amount of Fuller’s earth and filtering. 


“U.S. Pat: 1,607,731. 
*U. S. Pat. 1,448,581. 
U. S. Pat. 1,622,126. 
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C. H. Hapgood and G. F. Mayno®! suggest an inversion of these two opera- 
tions. To the hot crude oil they first add the Fuller’s earth, silica gel, 
diatomaceous earth, or similar decolorizing material and then at a lower 
temperature add the alkali solution for the neutralization and removal of 
the free fatty acids. 

At this point, however, the colorless oil still retains undesirable odors 
which are removed by blowing superheated steam through the oil which is 
kept warm in a vacuum kettle. The resulting product is a colorless, odor- 
‘less, and nearly tasteless bland peanut oil. Subjected to these same treat- 
ments very different crude oils lose nearly all of their characteristic flavors, 
becoming so bland that the ordinary individual finds it very difficult to 
differentiate between well-refined corn, cottonseed, olive, and peanut oils.®” 
There are some who like an oil for salad and cooking which retains its char- 
acteristic fruit or nut taste and, of course, with these people the virgin oils 
find favor and a bland oil is unacceptable. To impart some taste and odor 
to refined peanut oil N. Sulzberger has patented a method of impregnating 
the bland peanut oil with the aromatic constituents of clover and hay.® 
The oil is heated for several hours at 50-60°C. with clover which has been 
previously dried at 110°C. ‘There has been encountered, however, no 
commercial use of this method. Most people prefer a bland, nearly taste- 
less oil and this fact accounts for our oil crushers directing the entire in- 
dustry toward the production of refined peanut oil. 

In the production of this bland peanut oil the chief refining difficulty 
comes in effecting a sharp ‘“‘break’’: 7. e., a clean-cut formation and settling 
out of the ‘‘foots’’ or soaps which are formed, upon the addition of the al- 
kali solution, from the free fatty acids present in the oil. Upon the char- 
acter of the “‘foots’’ formed depends the completeness with which the soaps 
are removed from the oil, the ease with which this removal is accomplished, 
and the percentage of oil lost in the operation. If all of the “‘foots’’ are 
removed the keeping quality of peanut oil is very good but oil remaining in 
contact with these soaps deteriorates.** One method proposes the slow 
addition to the warm oil of only enough 20% solution of sodium hydroxide 
to neutralize 95% of the free fatty acids. The mixture is then cooled to 
room temperature at which point the soaps separate out in an easily filter- 
able form. ‘This soap stock contains 25-30% oil which represents a loss of 
about 3.3% on the basis of the original oil. The refined oil will contain 
0.8% free fatty acid but is fit for edible uses.** Baskerville has also intro- 
duced some changes which he claims effect a sharp ‘‘break,’”’ a smaller 


61 Brit. Pat. 228,889. 

62 U. S. Dept. of Agri. Yearbook, 1917, p. 298. 

63 U. S. Pat. 1,140,629. 

64 W. F. Baughman and G. S. Jamieson, J. Oil & Fat Ind., 4, 2241 (1927). 
85 Chem. Umschau, 30, 198-202 (1923). 
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refining loss, and deposit the ‘‘foots’’ not in the usual coherent state but 
rather in a fine porous condition which facilitates the filtering out of these 
soaps.®® Baskerville suggests the use of strong sodium hydroxide solution 
(25° Bé.) and the addition of soda ash to dehydrate the oil, and mixing into 
the oil 1-2 per cent of short cotton fiber linters. This addition of linters 
only adds one-quarter of one per cent of cellulose to the soap, and materially 
improves its filterable condition. P.’T. Webster reports that under factory 
conditions this process gives a better ‘‘break,”’ more easily filtered ‘‘foots” 
and a lower refining loss.*7 Depending on the quality of the peanuts from 
which the oil was obtained the loss in refining crude peanut oil will vary 
from 4to9 percent. Contracts for the sale of prime crude peanut oil are so 
drawn that for each per cent loss in the refining over and above the cus- 
tomary 5 per cent loss, one per cent is deduced from the contract price. 
Peanut oil is usually sold by the carload with the purchaser furnishing the 
tank car. A tank car will hold 8000 gallons and, since a gallon of peanut 
oil weighs roughly 7.5 pounds the purchaser is billed for 60,000 pounds of oil. 


Peanut Oil Research 


In order that the purchaser may utilize this important oil most effectively 
there must be made, sooner or later, a fundamental study of the oil. 
From the observing individuals in the trade the public together with the 
industry learns many facts which are a great advantage but for other 
facts and for the explanation of observed phenomena we must resort to 
scientific research. To the long, tedious painstaking efforts of the oil and 
fat chemists mankind owes much. As stated above the ideal fat or oil is a 
perfect combination of fatty acids and glycerin so that there will exist in 
the oil no free fatty acid. Vegetable oils and fats even in their freshest 
state contain small quantities of free fatty acids. The presence of these 
free acids is thought to be due to the hydrolyzing or splitting action of 
certain enzymes which are present in most if not in all oleaginous seeds. 
Vegetable oil should not be allowed to remain in contact with the organic 
matter from which it has been obtained because the conditions which there 
prevail favor the hydrolyzing of the oil. Filtration should be carried out as 
soon as possible after the pressing, as this operation removes most of the 
enzymes. Recognizing the importance of this fact the peanut oil producers 
save the country large amounts of peanut oil daily. Alkali refining, it has 
been determined, destroys any enzymes not previously removed by filtra- 
tion and this fact enables those interested to purchase peanut oil in large 
volumes and keep it for some time in storage with safety. 

There has been a large amount of investigational work directed toward 
the study of this hydrolysis. The progress of the hydrolysis is calculated as 


66 Baskerville, Chem. Age (N. Y.), 28, 342 (Sept., 1920). 
8? Cotton Oil Press, 5, No. 5, 36-8. 
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acidity and the acidity of vegetable oils, due to trade usage, is expressed in 
terms of oleic acid. Much interest has been manifested regarding the 
mechanism of this reaction and whether certain glycerides are more sus- 
ceptible to this splitting action than others. It can be said that the hy- 
drolysis probably takes place concurrently in three stages so that tri-, di-, 
and monoglycerides as well as glycerol and free fatty acids may be present 
in the oil at the same time. As Anton Thurm® proved that the free fatty 
acids present in the mixture existed in the same ratio as the unhydrolyzed 
glycerides were present in olive and palm oils, so Jamieson and Baughman*® 
showed that the fatty acids in peanut oil are set free by hydrolysis in prac- 
tically the same proportions as they occur as glycerides in the oil. 

It was soon recognized that under the same conditions some oils turned 
rancid quicker than others. Research quickly showed that those fats and 
oils containing the larger amounts of glycerides of unsaturated fatty acids 
are the more liable to become rancid because their molecular structures 
make them more reactive. The more reactive nature of their glycerides 
accounts for the more rapid absorption of oxygen by these oils with the 
formation of malodorous compounds.’”° ‘The obvious remedy is to protect 
the oil from oxygen and moisture. This tendency of an oil to oxidize 
is roughly determined by its reactivity with iodine and is expressed as the 
iodine number of the oil. 

The scientific study of peanut oil is made extremely difficult because the 
oily mixture is composed of glycerides of fatty acids, a number of which 
occur in very small quantities and the acids of these glycerides have very 
similar physical and chemical characteristics. The isolation and purifica- 
tion of some of the fatty acids now known to occur in peanut oil was only 
accomplished after long, tedious work. Chemical investigators describe 
peanut oil as a limpid, light yellowish or straw-colored oil with a faint odor 
and a bland taste. It is a non-drying oil, becomes turbid at 3°C. and has a 
specific gravity of 0.916-0.918. It has an iodine number of 93.2 and its 
saponification number is 185.3.7! 

Three sets of investigators, among others, have carried out noteworthy 
analytical investigations on the composition of peanut oil. H. Meyer and 
R. Beer” report peanut oil to contain palmitic, oleic, linoleic, lignoceric, 
and arachidic acids. These chemists did not report any stearic or hypo- 


gaeic acid. In 1919, A. Heiduschka and S. Felser’® reported that peanut _ 


oil contained 4.0 per cent palmitic acid; 4.5 per cent stearic acid; 7.4 per 


6 Z. angew. Chem., 1890, 482. 

69 Cotton Oil Press, 7, 35-6 (1928). 

77D. Wesson, Am. Food J., 119 (Mar., 1924). 
71 Z. deut. Oil Fett. Ind., 46, 129 (1926). 

72 Uni. Prag. Monatsh., 34, 1195, 1208. 

73 Z. Nahr. Genussm., 38, 241-65 (1919). 
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cent linoleic acid; 2.3’ per cent arachidic acid; 1.9 per cent lignoceric acid, 
and 79.9 per cent oleic acid. They claim that the oleic acid fraction con- 
tains some hypogaeic acid. Jamieson, Baughman, and Brauns” report the 
presence of the following acids in peanut oil. 


TABLE I 
Spanish peanut oil Virginia peanut oil 
Oleic acid 52.9 60.6 
Linoleic acid 24.7 21.6 
Palmitic acid 8.2 6.3 
Stearic acid 6.2 4.9 
Arachidic acid 4.0 3.3 
Lignoceric acid 3.1 2.6 


These investigators could not detect hypogaeic acid. Hilditch and Vid- 
yarthi” in 1927 claim to have identified hypogaeic acid. Heiduschka and 
Pyriki” and Holde and Godbole” have reported the isolation of pure ligno- 
ceric acid from peanut oil, and the later investigators” report the presence 
of traces of ceratic and hexaconic acids. In their article in 1922 Hei- 
duschka and Felser” suggest that the differences in amounts and composi- 
tion of fatty acids found by the.various investigators can be explained by 


the different sources of the oil samples and are not necessarily experimental 
errors. 


Application of Results of Research 


With an extensive knowledge of the fundamental compounds which go 
to make up this important oil together with the knowledge of the percent- 
ages of these compounds in the oil, there have been built up the methods for 
identifying the oil in foodstuffs. Methods for identifying the various 
oils find application in the enforcement by the Federal Government of the 
Pure Food and Drugs Act. In this work the chemist insures the people not 
only of pure foods but protects them from fraud by substitution on the part 
of the vendor of a cheaper oil, for example, after he has already advertised 
his foodstuff to contain a more expensive oil. An idea of the accuracy of 
this analytical work can be gained by the fact that L. Rosenthaler®® by 
microchemical tests has been able to identify as small an amount as 2 milli- 
grams of an oil. And to check the subtle adulterator who substitutes only 
part of the advertised more expensive oil with some cheaper oil, Jansen and 


74 J. Am. Chem. Soc., 34, 1372-81 (1921). 
75 J. Soc. Chem. Ind., 46, 172 (1927). 

76 Pharm. Zentrabl., 66, 1-3 (1925). 

77 Ber., 59B, 336-40 (1926). 

78 Z. deut. Oil-Fat, 45, 303-5 (1925). 

79 Z. Nahr. Genussm., 43, 381-2 (1922). 

80 Chem. Abstr., 15, 952 (1915). 





ae ae aa 


en a a ee ee eee 


-_-> & *’. &F 474 fF S++ HH a 


Vou. 7, No. 7 THE PEANUT INDUSTRY. IV 1629 


Schut*! have developed a method with aniline of identifying mixtures of 
two and three oils by means of their separation temperatures. 


Nutritive Value of Peanut Oil 


Another line which chemical research has followed, and one which is of 
interest to the general public, seeks answers to the questions: Is peanut oil 
good for human consumption? How does peanut oil compare with other 
oils as human food? Holmes and Longworthy*® tell us that with the ex- 
ception of cocoa butter vegetable oils are as completely utilized in the body 
as animal fats. With allowance for metabolic products the coefficients of 
digestibility of vegetable oils range from 97.8 for olive oil to 98.3 for peanut 
oil. Experiments carried out with human subjects showed that there was 
actually available to the body as energy 93.9 per cent of the peanut oil 
consumed and this mark was not surpassed by any other vegetable oil. 
Injected into the peritoneal cavity E. W. Schwartz** showed that peanut 
oil is harmless and slowly absorbed. With the introduction of hydrogen- 
ated or hardened oil the question naturally arose whether these new fats 
were as digestible. E. Rost*t found that hardened oils are similar in their 
physiological action to the unhardened oils and exhibit no harmful proper- 
ties. They should, of course, contain no nickel or arsenic. (Nickel is the 
catalyst used in the hydrogenation process.) Holmes and Duel® found 
that the digestibility coefficients of hardened peanut oil decrease slightly 
with each increase in the melting point of the hardened oil. They also 
report that all hardened peanut oils melting below 46°C. are well utilized 
in the human body. 

Irradiated Peanut Oil 


Any report on the nutritive value of peanut oil would be incomplete 
without reference to the recent work on irradiation. Pietro Rondani*® 
showed that even short exposures of not over one-half an hour to ultra- 
violet rays increase the antirachitic and calcium-fixing properties in peanut 
oil. In these experiments carried out on young rats, which were otherwise 
on a ricket-producing diet, irradiation of the peanut oil promoted main- 
tenance and growth. By color reactions H. V. Euler and his co-workers*? 
demonstrated the development of A and 1 D vitamins in peanut oil 
through irradiation. The feeding of this irradiated peanut oil to young 
rats in excessive amounts, 80 times the 1 D vitamin requirement, Euler 

81 Chem. Weekblad, 23, 498-502 (1926). 

8 U. S. Dept. of Agric. Bull. 505. 

83 J, Pharmacol., 17, 115-9. 

84 Arbl. Reichs Gesund. Amt., 52, 184-209 (1920). 
8 Am. J. Physiol., 54, 479-88 (1921). 

8 Sperimentale, 80, 443-63 (1920). 

87 Z. Physiol. Chem., 157, 263-82 (1926). 


TI re 


= 


ee 





1630 JOURNAL OF CHEMICAL EDUCATION Juty, 1930 


showed, results in a striking gain in the young animals without noticeable 
anomalies.** In 1925 the same workers® made an interesting study of the 
effect of irradiation. A ration of 20 per cent vitamin-free casein, 50 per 
cent starch, 15 per cent hardened peanut oil, and 5 per cent McCallum’s 
salt mixture was fed ad libitum to young white rats until an equilibrium in 
weight was established. ‘Then one gram of the substance to be tested was 
irradiated by a quartz-mercury lamp and administered daily. No further 
growth was obtained with irradiated water, casein, hardened peanut oil, or 
stearic acid, whereas growth was resumed by feeding irradiated peanut oil. 
These scientists concluded therefore that the capacity for activation is 
probably a function of the unsaturation in the fatty acid. 


Possible Future Uses 


It is scientific research which also points the way to future uses of our 
resources. No better example can be given than the large amounts of 
peanut oil made available today for human consumption through the re- 
search on the catalytic hydrogenation of unsaturated oils which was per- 
formed twenty years ago. Some of the following reported work may, in 
like manner, point the way to other uses of peanut oil tomorrow. One 
method is presented in which the ground peanut meal is extracted with a 
solvent to remove the fat and then extracted with alcohol. The residue is 
then treated with a weak alkaline solution to dissolve the protein. ‘This 
protein solution is then mixed with the residue obtained by evaporating the 
alcohol extracting solution to dryness and the mixture is emulsified with a 
fat,. preferably the fat removed in the first extraction, to form an artificial 
milk.°° S. Spiers and J. L. Bitter®! suggest the use of the esters of the 
fatty acids of peanut oil together with 15 per cent free fatty acids for use 
on combining wool. Due to the scarcity of fuel oils in France the French 
chemists have directed their work along this line. Tests made with the 
so-called semi- Diesel engines, whether they be two- or four-stroke cycle type, 
have proved that peanut oil can be successfully used.*? Angoulvant found 
that the consumption of peanut oils, having a calorific value of 8600 
calories, is about 240 grams per horsepower hour and recommends its use 
as a fuel in tropical countries.°* For use as a fuel oil Alphonse Mailhe 
suggests the catalytic decomposition of peanut oil by passing it over alumi- 
num or copper mixed with a dehydrating agent or the simultaneous de- 
hydration and cracking of the oil in the presence of zinc and calcium chlo- 

88 Z. Physiol. Chem., 157, 163-70 (1926). 
89 Tbid., 144, 123-31 (1925). 
°° K. Erslev, Brit. Pat. 121,133. Also W. J. Melhuish, U. S. Pat. 1,243,855. 


%1 Textile Recorder, 43, 68-9 (1926). 
% R. E. Mathat, Engineer, 132, 138-9 (1921); P. Delahousse, Chimie et Industrie, 


Special No. (May, 1923), p. 764-6. 
98 Bull. Matieres Grasses, 1919, 59-62. 
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rides mixed with salt. The resulting mixture is composed chiefly of methane 
and higher hydrocarbons of that series. The liquid hydrocarbons are 
neutralized and hydrogenated to form a motor oil.®* 
Present Uses 
Today, however, the peanut oil supply is consumed in the following in- 


dustries. ‘The better grades of refined peanut oil are consumed in salad- 
oil blends and table dressings. Either for making the ordinary French 
salad dressing or for those types in which the oil is mixed with other 
ingredients to form a homogeneous emulsion, as in mayonnaise and cooked 
dressings, tests have proved peanut oil to be very satisfactory. It seems 
to form a permanent mayonnaise more readily than other salad oils and the 
dressing will stay smooth and uniform even when the peanut oil is added 
without the precautions one often finds necessary when using olive oil.% 
The preparation of canned sardines has taken a large amount of refined 
peanut oil. Due to its stability at high temperatures and the fact that it 
will not absorb disagreeable odors the customary practice is to cook the 
sardines in peanut oil which is then drawn off the fish and the fish are then 
packed in olive oil. ‘The main use for this oil is, however, in the manufac- 
ture of oleomargarine. Oleomargarine is produced from various mixtures of 
the following fats: cottonseed oil, cocoanut oil, neutral lard, oleo oil, peanut 
oil, and butter fat or cream churned in milk. The trade articles sold under 
the name nut margarine are made from nut oils. Although botanically 
the peanut is not a nut, practice has, in this incident, grouped it with the 
palm nut and the cocoanut. Actually, very little palm nut oil is used in 
this preparation, practically the whole production depending on the supply 
of cocoanut and peanut oils. Although nut margarine may contain no 
oleo, to comply with the law it must be labeled “‘oleomargarine.”’ Until the 
commercial introduction of the catalytic process for the hydrogenation or 
hardening of oil, the large demand for shortening for cooking had to be 
taken care of by lard. Shortening or lard compounds are composed of a 
mixture of cottonseed oil, corn oil, soy-bean oil, and peanut oil blended with 
enough oleostearin from beef fat or neutral lard to give a sufficiently hard, 
firm product when chilled on a “‘lard roll.’”’ Today hardened vegetable 
oils can be produced at a price which allows the manufacturer to substitute 
this ‘‘artificial stearin’”’ (hardened vegetable oils) for oleostearin and some 
of the trade articles contain no animal fat whatever. 
shortening and lard compounds now demands large amounts of both 
hardened peanut and refined peanut oils. That part of the peanut oil 
production which remains—the inedible oil—finds ready use in the manu- 
facture of toilet soaps. 

94 J. Usines Gaz., 46, 289-92 (1922); Compt. rend., 177, 329-31 (1924); Chaleur & 


Industrie, 3, 1144-6 (1922); Bull. soc. chim., 31, 567-70. 
% U. S. Dept. of Agri. Yearbook, 1917, p. 299. 
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PRINTING PROCESSES. III. RELIEF PRINTING* 


Sau. B. ARENSON, UNIVERSITY OF CINCINNATI, CINCINNATI, OHIO 


The relief printing surface is similar in principle to that of a rubber 
stamp. ‘The surface has depressions in it, to be sure, so that it looks like a 
surface for printing engravings, but that is as far as the similarity goes, for 
the ink is not a fluid one and does not get down into the crevices. It 
adheres to the elevated surfaces only. 


Woodcuts 


A specially prepared wood, usually boxwood from Turkey, valuable for 
its evenness of grain and ability to take a high polish, is cut into con- 
venient lengths. Next, one side, across the grain, is highly polished and 
buffed with zinc oxide, known to the artist as ‘‘Chinese white.’’ ‘The re- 
quired sketch or drawing is traced on thin paper, reversed, and placed in 
intimate contact with this polished surface, and the sketch traced through 
the paper onto the wood by means of a sharp-pointed stylus. The most 
difficult feat now follows in cutting away the remainder of the surface, leav- 
ing the design in relief, as the printing surface. This is usually done by a 
machine. 

In the printing of woodcuts, the block is inked and that ink is trans- 
ferred directly to paper by pressure. This is especially true in art work 
where a very limited edition is wanted, for printing a few hundred copies 
by this process might ruin the wooden surface. Metal duplicates of this 
wooden surface are therefore made as electrotypes, by a process discussed 
later. In colored woodcuts, always associated in the home with etchings, 
separate blocks are made for each color desired, and each printed in per- 
fect register over the same surface of the paper. This is of course analogous 
to a method of color printing certain cloths by hand. 


Printing from Type 


Hand Setting of Type.—The principle of this is so simple that we need 
only mention that pieces of metal containing the characters in relief on 
the end, are assembled in their proper sequence by hand, clamped in a 
frame and inked with a typical printing ink. The ink adhering to the 
elevations on the type is transferred to paper by pressure. ‘The type is 
essentially a lead-tin-antimony alloy, the antimony adding hardness to 
the alloy and also causing it to expand on cooling. This means that when 
the type was originally formed by pouring the molten alloy into molds, 
each character would have well-defined and sharp edges. Some common 
formulas are: 

* This is the last of a series of articles which has been appearing in Tu1s JOURNAL. 
For Part I, see 7, 1028-36 (May, 1930); Part II, 7, 1263-76 (June, 1930). 
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PER CENT BY WEIGHT 


Pb Sb Sn 
(1) 60 30 10 
(2) 70 18 10 
(3) 77.5 16 6.5 
(4) 82 15 3 


Linotype.—This machine, perfected by Mergenthaler, is the oldest 
type-setting machine, but still is one of the most popular. It casts the 
metal in lines of type, called ‘‘slugs,’’ rather than in the individual charac- 
ters. 

The operator works a keyboard like that of a typewriter. The pressing 
of a key, however, releases a brass matrix carrying that letter on the edge. 
The matrices, sufficient to make a single line of type, are carried mechani- 
cally in the order keyed, to a place where the operator can inspect the line 
for errors, rearranging the matrices by hand, if necessary. Then these 
matrices are inserted into a mold, into which the molten type metal is 
forced, also mechanically. The metal in the mold solidifies almost in- 
stantly, forming the slug, which then passes between knives which ac- 
curately cut it down to the desired thickness. 

In the meanwhile, the matrices, by very ingenious devices are returned 
to their origin, to be used over and over again. It is not uncommon to 
find three different lines of type being made on the same machine at the 
same time. ‘The matrices for one line may be collecting at the same time 
that the slug of the preceding line is being molded, while matrices for a 
still earlier line are being redistributed. The slugs, after being used, are 
thrown into the heated melting pot, to be used over and over again. The 
composition of linotype metal is usually practically the eutectic for these 


Pb Sn Sb 
(1) 84.5 13.5 y.: 


or 
(2) 82 13 5 


three components giving an alloy of melting point of 240°C. 
Monotype.—This process needs two machines, one of them being a 
perforating machine, also worked by a keyboard, but which permits the 
operator to perforate a roll of paper, about 5 inches in width, in such a 
way that the position on the roll indicates the letter type. That roll is 
of course analogous to the perforated roll used in player pianos. This roll 
is later run through the second machine, where, due to the air pressure 
through the perforations, molten type metal is forced into a particular spot 
in a mold, again a matrix of the letter to be typed. The metal instantly 
solidifies, leaving the desired character in relief on its base, making the 
type in other words. Then the machine arranges these in proper sequence 
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Commercial Engraving Publishing Co. 


FIGURE 12.—SoME SPECIAL FEATURES OF THE MONOTYPE SySTEM 


The spool of paper ribbon, the matrix case, a matrix as used for casting display 
letters, etc., and monotype cast type. 


with reference to the copy and thus a line of individual characters is made. 
(See Figure 12.) Since the line of type is not a single slug as in the linotype 
process the operator can correct the line after the type has been made. 
The metal used here is identical with linotype metal. 

A Newer Process.—Without going into detail, I merely want to men- 
tion that even the mechanical printing processes have gone ‘‘talkie’’ too, 
for there is now a machine in which the keyboard has been done away with, 
and the operator merely spells the words into the receiver and the machine 
delivers the type. 

Duplicates 


Very frequently the type set by hand or by machine, or the metal cuts, 
are not intended to be used on the press at all. Since type metal is a rela 
tively soft metal, the sharp edges of the printing surface would wear away 
on a long run and the lines of a cut widen, distorting the image. That 
would mean, in the case of type, that the copy would have to be reset anc 
proof-read again. Rather than do this, duplicates of the original are usu 
ally made either as electrotypes or stereotypes. Since innumerable dupli 
cates can be made from one form, these can be printed on different presses 
simultaneously. In the second place proof will have to be read only on 
the original. ‘Thirdly, these will be facsimile duplicates, not only as to 
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subject matter, but even as to exact spacing of letters, etc. These processes 
work quite well with any type of relief printing surface. 

Electrotypes.—For relatively coarse work wax is used as the duplicat- 
ing medium, while for very fine work, resulting from the proper use of a 
fine halftone screen, lead is employed. 

The wax, usually beeswax or ozokerite, is poured into molds and per- 
mitted to solidify in slabs of the proper thickness. This solid wax is placed 
in intimate contact with the type, clamped in a form and both placed in a 
press operated by hand, steam, electric, or hydraulic power. (See Figure 
13.) 

The wax form is then removed and given a very thin film of graphite or 
“black lead’’ as it is called in the in- 
dustry. ‘This is to make the mold a 
conductor of electricity, for it is to be 
made cathode in an acidified copper 
sulfate bath, the anode being a bar 
of pure copper. ‘The reaction is, of 
course, the well-known one used in 
the purification of blister copper and 
in other forms of copper plating. The 
copper at the anode is dissolved at 
the same time that an equal quantity 
is plated out on the graphite surface 
of the mold. ‘This plated film must 
be a tightly adhering, fine-grained, 
bright copper surface, which means 
that proper control of the concentra- 

Gans, temperature, and current den- Courtesy Commercial Engraving Publishing Co. 
sity must be maintained. After this FIGURE 13.—THE IMPRESSION AS MADE 
deposit is thick enough, taking one ON THE Wax CasE 

to eight hours for its formation, the 

cathode is removed and hot water is poured on the mold, permitting the 
copper deposit to be safely removed. Of course this thin copper film is 
not strong enough to be put on the press, so it is backed by more metal. 
The customary procedure is to place a sheet of tin foil on the reverse of the 
form and then heat sufficiently to cause the tin to alloy with the copper. 
Then molten type metal is poured on the tin and allowed to cool, after which ~ 
it is shaved down to the desired thickness and mounted on wood, thus 
forming the duplicate printing surface. On account of the fact that the 
copper printing surface is harder than the original type metal, longer runs 
can be made. (See Figure 14.) 

Lead Molds.—Where lead is used in making the duplicates, especially 
in very fine work, a sheet of lead about 1.5 mm. thick is placed on the type 
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or cut and enormous pressures applied. Then copper is electroplated, as 
mentioned in the wax process, except that, of course, the use of the graphite 
conducting film is unnecessary. This copper deposit is also backed with 
type metal. 

Nickel Types.—The wax or lead form is given a flash coat of copper 
and the plating continued in a nickel bath. These duplicates are less 
affected by certain kinds of ink and wear better on the press, it is claimed. 
The sulfide of certain pigments, like ultramarine blue and vermilion, might 
tarnish a copper plate, but probably would not injure the plate seriously. 

Aluminotypes.—These are made by making a mold in plaster of Paris, 
and after it has set filling with a hard aluminum-copper alloy. This form 
need not be backed for it is made thick enough and strong enough to be 
put on the press after being shaved down to the necessary thickness. ‘These 


Courtesy 
Commercial Engraving Publishing Co. 


FiGURE 14.—BACKING UP THE SHELL 


are made only in special work and hardly ever when the work is the result 
of a halftone screen finer than 133 lines per inch. 

Stereotypes.—The stereotype process is a relatively inexpensive 
method of making duplicate plates, doing very satisfactory work with type 
or coarse halftones. ‘The matrix is made of papier maché or paper pulp, 
or it is built up of layers of wet tissue paper cemented together with a 
special paste. This wet paper is placed on the metal surface to be dupli- 
cated, covered with a blanket and pressure applied by beating with a stiff 
backed brush or by carefully rolling. Then the matrix with its metal 
form is heated, dried, and the paper carefully removed. In the reverse of 
this form is poured the molten type metal, which when solidified becomes 
the printing surface. 

This process has a very decided advantage in newspaper work, where 
paper matrices can be sent by mail from one city to another with a mini- 
mum of postage. 
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Photomechanical Processes 


Zinc Line Cuts.—Let us see how the illustration of the halftone screen 
(Figure 8, p. 1269 of June JouRNAL) was reproduced. The original was a 
pen and ink drawing, in black on white, with no shades of grey or any 
other colors. ‘This is the type of material reproduced by zinc cuts. 

The original drawing, four or five times the diameter of the printed one, 
was photographed in such a way that the image on the photographic plate 
was the exact size wanted on the printed page. This photographic plate, 
usually a wet plate, as mentioned earlier, was developed in the usual manner 
and the silver-gelatin film stripped off the glass plate and reversed on to 
another piece of glass. In the particular case that we are discussing this 
reversing was unnecessary, for there is no top or bottom, no right or left 
to the sketch, but it would have been absolutely necessary in case some 
printed matter was involved. Unless it was reversed by a prism in the 
camera it would have to be done mechanically to keep the words from read- 
ing from right to left. 

A zinc plate, about 1.5 mm. thick, is carefully cleaned and coated on one 
side with the bichromate-glue solution which is then allowed to dry. The 
image side of the glass plate is put in immediate contact with the sensitive 
side of the zinc plate and exposed to light. As is true in other bichromate 
processes, the light hardens the hydrogel, making it insoluble. This takes 
place only through the cleared areas of the negative. 

If the zinc plate is now placed in water, the unexposed parts will wash 
away, leaving only the hardened film adhering in the areas which were 
exposed to light. ‘The plate is then heated, which carbonizes the hardened 
gelatin, making a still better ‘“‘acid-resist.” Then the plate is given a flat 
etch with nitric acid, washed, anddried. Very carefully, ‘‘Dragons blood,” 
a reddish resin formed by certain palms, is brushed over the plate, the brush 
always being moved in the same direction. ‘The plate is rotated 90° and 
given a second brushing in the same way. Upon heating, this resin ad- 
heres to the sides of the pits formed during the first etch and protects the 
walls from further etching. ‘This is the procedure used previous to each 
“bite.” 

Of course during this etching process the back and the edges of the plate 
are ‘‘stopped out’’ with an acid-proof ‘“‘resist.’’ The same is applied to 
large areas to be etched, for they are stopped out and the zinc is removed 
later, mechanically, by cutting away the surface or ‘‘routing out’’ the zinc 
as the technical expression has it. This mechanical cutting away of the 
zinc is merely to save time and etching solution. 

The plate is then dried and ‘‘routed,” having large areas cut away by a 
bit on a spindle spinning ten to twenty thousand revolutions per minute. 
After being backed with wood it is now ready for the press. 
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Although zinc is generally used, copper is sometimes substituted, for it 
permits of nicer work and finer lines, although it etches more slowly and 
costs more. Needless to say, from this zinc cut, many duplicate plates 
can be made as electrotypes or stereotypes. 

Color Plates.—Suppose we want to reproduce the halftone screen (Fig- 
ure 8) in two colors, say red and yellow. ‘The original sketch would still be 
drawn in black and white, but the printer would be told that the job was to 
consist in printing small yellow squares on a red background. ‘The origi- 
nal sketch would be photographed as mentioned previously. Then two 
separate exposures would be made on separate sensitized zinc plates, and 
the portions not to be printed with that particular ink stopped out before 
etching. Or two separate drawings would be made exactly to scale, one 
showing the part to be printed red and the other yellow, and each photo- 
graphed and used for the properink. Printing consecutively from one plate 
with one colored ink and then with the other, on the same area and in per- 
fect register, would give us the two-color print. 

This process would of course give only solid colors, with no shades or 
tones, if it were not for a relatively simple machine which breaks up large 
areas of printing surface into small dots. This is called the “Ben Day” 
machine after its inventor. 

“Ben Day” Screen.—This screen is used in a great many printing 
operations, where it is used for the same purpose. Each screen consists of 
a transparent film having a smooth upper surface but having the reverse 
engraved in different designs, such as small dots regularly placed, small 
dots unsymmetrically placed, herringbone lines, fine parallel lines, etc. 
The bottom side is carefully inked and by means of a stylus or roller that 
ink is transferred to the exact area on the metal plate. Dragons blood is 
added to the wet ink and baked on the surface of the metal, forming in 
certain areas a coating capable of resisting the action of the etching solu- 
tion. 

The plate now has large areas broken up into smaller printing surfaces, 
which, even if printed with red ink, will look pink due to admixture with 
the white of the paper. Sometimes the ‘‘Ben Day”’ screen ink is applied 
directly to the original sketch, previous to the design being photographed, 
accomplishing the same end results. 

An example of color print made with such screens is the comic section 
of the Sunday paper, although from an artistic viewpoint the finished print 
leaves a great deal to be desired, due to inaccuracy of register. See how 
many different screens you can recognize on a single sheet. 

Halftones.—The subject, this time almost anything, is photographed 
using a halftone screen similar to the one mentioned under lithography (not 
the rotogravure one) in the camera. Again a wet plate is used, and after 
proper exposure the plate is developed, backed by collodion, and stripped 
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Courtesy Commercial Engraving Publishing Co. 


d FicurE 15.—THE PRINTING SURFACE OF A SMALL HALFTONE (Lower Left) as It 
WouLp APPEAR WHEN GREATLY ENLARGED (Left), AND A PRINT (Right) FROM THE 
ENLARGED PLATE 
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from the glass. This reversed image is put on another piece of glass. This 
plate is put in contact with the bichromate-gelatin side of a polished copper 
plate and exposed to light. After washing to remove the soluble colloid, 
the surface is etched in a ferric chloride solution, where the unprotected 
copper goes into solution. Of course the back and the edges of the plate 
have been painted with asphaltum to prevent an unwanted etching there. 
‘Dragons blood”’ is used as mentioned previously. 

The halftone screen accomplishes the result mentioned earlier, for on 
inspection of the halftone negative it is noticed that it is not a continuous- 
tone negative, but one actually made up of millions of small areas of varying 
diameters. ‘The copper halftone cut made from this negative will show these 
small areas as printing surfaces of different dimensions. (See Figure 15.) 

In case work on many presses is desired, duplicate plates can be made by 
the methods mentioned earlier. 

Color Halftone Process Work.—Here the process is exactly like the 
one outlined under color photolithography (pp. 1271-3 of June JouRNAL) 
up to the place where the image is put on the plate. Each halftone sepa- 
ration negative is used in making a halftone copper cut as outlined above. 
Of course there is a different copper cut for each colored ink to be used. 
So the ink is printed, and when it is dry, another colored ink is added from 
another plate, always in perfect register. Some presses have facilities for 
heating the paper and ink after each printing to increase the rate of 
drying, so that four colors can be printed on the same press. If the 
screen used in making the halftone was very fine, only about 15,000 
copies can be made, while for coarse or medium screen or line, a run of 
100,000 copies is not uncommon. ‘The common screens employed have 
133 to 150 lines per inch, and down. As was mentioned, nickeltypes give 
longer runs, while chromium-plated electrotypes may give as many as 
one-half million good impressions. 

Of course stereotypes and electrotypes of these halftone cuts can be 
made. Such is certainly necessary in the printing of enormous editions. 
Recently Time stated these facts as to the Saturday Evening Post:5 

There were 2,977,500 copies. Each copy weighed 1 lb., 14 oz. Its 272 pages, 
containing 275,000 words of editorial matter comprised 2951/¢ sq. ft., enough to paper 
the ceiling of a room 24!/, ft. XK 12 ft. An average reader (225 words per minute) 
would take 20 hr., 20 min., to peruse it. Sixty 45-ton presses, working night and day 
shifts, printed it in three weeks. .. At an average of $9000 per page, the advertising 
revenue was approximately $1,512,000. The issue consumed 3000 tons of paper, 
60 tons of ink. 

Ink 

Again let me refer you to that excellent book on “Printing Ink’’ by 

Wiborg,® where you will find very fine discussions as to the composition of 


5 Issue of Dec. 7, 1929. 
6 Harper & Bros., New York City, 1926, 199 pp. 
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inks, their particular properties, uses, etc. It also contains a valuable 
bibliography on ink and printing processes in general. 


Additional References 
Additional works which can be read with a great deal of profit are: 


SIGMUND LEHNER, “Ink Manufacture,’’ Scott, Greenwood & Son, London, 1914. 

Davin N. Carva.Ho, “Forty Centuries of Ink,’? Banks Law Pub. Co., New York 
City, 1904. 

NorMaNn UNDERWOOD, “Chemistry and Technology of Printing Inks,’ D. Van 
Nostrand Co., New York City, 1915.:- 

C. A. MITCHELL AND T. C. HEpwortn, “Inks, Their Composition and Manu- 
facture,’ Chas. Griffin & Co., London, 1924. 


Bacteriophage Not Organism, Says Bacteriologist. ‘‘A systematic study of the 
properties of bacteriophage failed to substantiate its living nature,’’ stated Dr. J. Bron- 
fenbrenner, professor of bacteriology at the Washington University School of Medicine, in 
an address before the recent meeting at Ames, Iowa, of the Society of American Bac- 
teriologists. The evidence seems to indicate that the bacteriophage is an inanimate 
chemical product of bacterial metabolism, having no cell-dissolving properties of its own. 

Bacteriophage has been hailed as a most potent germ-killer, being made itself from 
germs, but ever since its discovery by Dr. F. d’Herelle it has been a subject of scienti- 
fic controversy. 

“Tt seems to exhibit a stimulating effect on homologous or closely related bacterial 
species. Asa result, the rate of intracellular metabolism is abnormally increased with 
a consequent increase in osmotic pressure within the cell, and if water is available in 
the surrounding medium, bacteria take it up, swell, and finally burst.” 

The activity of the phage in suppressing the effects on animal tissue of a definite 
germ without harming the tissue was compared with activity of certain chemicals. The 
phage was active at a much wider range of dilutions than any of the five chemicals, 
mercuric chloride, phenol, formalin, tincture of iodine and chloramine, John E. Walker 
of the research laboratories of E. R. Squibb and Sons reported. This phage was active 
at dilutions ranging from full strength to a dilution of 1 to 512, while the nearest chemical, 
mercuric chloride, could only be diluted to one-sixteenth of the strength causing tissue 
destruction and still be active.—Science Service 

Philosophy Needed to Solve Teachers Problems. Educators should not be fetish 
worshipers, faithfully applying, like charms, the bits of scientific knowledge discovered 
for their use. They should link philosophy to science. Thus Dr. Truman L. Kelley, 
vice-president of the section of educators at the Des Moines meeting of the American 
Association for the Advancement of Science, emphasized the great need for a finer 
philosophical attitude toward education as science brings new tools to the hands of 
teachers. Dr. Kelly discussed particularly the danger of depending arbitrarily on psy- 
chological tests, now widely used in schools to appraise the abilities and progress of young 
students. 

The test score is never a substitute for judgment; it is merely an aid in making 
judgments, he emphasized. The role of science is to furnish permanent solutions to 
specific problems. Philosophy is needed to fit this knowledge into the immediate situa- 
tions which the teacher must face, for in such situations there’ are always many factors 
not accounted for by scientific investigations.—Science Service 





TRADITION VERSUS EFFECTIVENESS 


HENRY J. Lonc, GREENVILLE COLLEGE, GREENVILLE, ILLINOIS 


For a number of years the writer, with many other chemistry teachers, 
has felt that the laboratory work in general chemistry has had a low 
efficiency, judged by its teaching value. It is a deplorable fact that. in 
an average class the good student can do the most of the thinking for 
the poor one. ‘The latter may never learn more than to stumble step by 
step through a procedure as he would read and follow a recipe from a cook 
book. The incident of a student in a certain university accidentally 
turning in a notebook of a previous year instead of her own is a clear illustra- 
tion of the fact that there often is not as great originality in writing experi- 
ments as is desired and that a notebook may teach more penmanship 
than chemistry. 

Words are almost too weak to describe the listless, unconcerned, 
helpless, ‘‘don’t care’ attitude of an uncomfortably large per cent of 
beginning students. What general chemistry teacher is not familiar 
with the student viewpoint suggested by the following? If the student 
decides to hasten the process of weighing with the more delicate balance 
by picking up the weights with his fingers, he seems to consider that if 
the weights do happen to become corroded there is no way of discovering 
who did it in such a large group. And no doubt there are others who do 
it, too. If, in weighing a sample on the pans of a rough balance, a part of 
the substance rolls off the paper to the shelf or floor, what does it matter? 
The balance pan is entirely too narrow, anyway, Or, if the test tube 
breaks and the contents spill over the table top, why worry? Isn’t it the 
janitor’s job to look after such things? In case the glass stopper of the 
reagent bottle happens to be a little tight, instead of learning how to coax 
it out carefully, it is struck with an iron ring and broken off. But no 
bottle in such a condition should have been upon the shelves. And if he 
carelessly spills a few drops of hot, concentrated sulfuric acid on his neigh- 
bor’s sleeve, or his instructor’s laboratory coat, he glances up with a sort 
of apologetic air, as much as to say, ‘“That is all right, I didn’t need it 
anyway for we have plenty more.” 

These, and an almost infinite number of equally wooden actions of 
elementary students, nearly cause an instructor to utterly doubt his 
ability to teach proper attitudes or to develop the scientific mind and 
viewpoint. It is with the thought of trying to arouse this too large 
percentage of students from their somnambulistic tendencies, and to make 
the laboratory work more than a “‘cook book’”’ and “‘copy book’’ exercise, 
that in Greenville College we are attempting a somewhat revolutionary 
experiment. It seems that since the days of phlogiston, chemistry experi 
ments had to be formally written in order to constitute creditable work. 
But the fact that it has always been done that way is not sufficient justifi- 
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cation for its continuance. Why write them if the energy required therein, 
expended elsewhere, would have a greater teaching value? 

Instead of requiring a formally written notebook in the usual way, 
we decided to give a quiz on the day’s experiments at the end of each 
laboratory period. It should be stated that we claim no originality in 
the matter of the quiz at the end of the laboratory period on the day’s 
work, for it has been used, to some extent at least, in organic chemistry 
classes at the University of Kansas. The students are left at liberty to 
make their own notations and equations in the blank spaces and pages 
of their books, which they freely do in order to get the information which 
they themselves want. Since we are using a combined text and laboratory 
book, it is easier to correlate the two phases of the course. At first it 
seemed likely that we could not expect quite as much work to be done as 
before, if the students were required to have it prepared for a quiz inside 
of the one, two-hour laboratory period. This, however, does not seem 
to be true, for the extra urge of being held immediately accountable for 
the facts studied appears to rather quicken muscles and intellect alike. 

If the confidence of the students is kept by carefully making the assign- 
ment of such a length that they can adequately cover it in the required 
time, they all seem to recognize a definite goal toward which they are 
working in a particular laboratory period. In order to save time and 
energy for student and instructor, the new type of quiz is used. From 
ten to twenty specific and representative questions are given which may 
be answered quickly in one or two words or formulas. The student 
numbers the questions and, of course, writes nothing except the answer. 
The name of the student is signed and the papers are exchanged between 
the members of the class. The person receiving the paper now writes 
“Graded by John Doe’ across the bottom of the paper, and draws a circle 
around it so it can be seen readily. The fact that a student signs his 
name as having graded a particular paper seems to make him quite con- 
scientious in grading it accurately. The answers are then quickly read 
by the instructor and checked by the student and the papers graded. The 
papers are collected and may be roughly checked over by the instructor 
if desired. ‘This entire exercise can be taken care of inside of ten or 
fifteen minutes at the end of the laboratory period. 


The following is a list of typical questions on the topic of ““Hydrogen _ 


Sulfide and Its Salts,” ten or fifteen of which will fairly adequately cover the 
subject, and can be given in the time allotted: 


1. In our laboratory preparation of hydrogen sulfide, write formulas of the two 
substances used in the generator. (FeS, HCl) 

2. Give formulas of the substances produced. (FeCle, HS) 

8. Give the color of hydrogen sulfide. (Colorless) 

4. Is hydrogen sulfide appreciably soluble in water? (Yes) 
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Is hydrogen sulfide lighter or heavier than air? (Heavier) 
Does hydrogen sulfide have any odor? (Yes) 
Is hydrogen sulfide acidic or basic in properties? (Acidic) 
8. In general, to what group of compounds would you add any reasonably strong 
acid to produce hydrogen sulfide? (Sulfides) 
9. Whenever silverware turns black it constitutes a test for what element? (Sul- 
fur) Or, a fruit jar rubber was found in contact with a silver knife on which was a 
circular black ring. ‘This shows the presence of what element in the ring? (Sulfur) 
10. A paper moistened with a solution of a soluble lead salt on exposure to an 


unknown gas turned black. What was the gas? (HS) 
11. In the burning of hydrogen sulfide what product may be obtained which is 


agasatroomtemperature? (Sulfur dioxide) 
12. In burning hydrogen sulfide, what product may be obtained which is a solid 


at room temperature? (Sulfur) 
13. In burning hydrogen sulfide what product is formed which is a liquid at room 


temperature? (Water) 
14. When hydrogen sulfide is bubbled into a blue vitriol solution, give the formula 


of the precipitate. (CuS) 
15. What color is the precipitate in No. 14? (Black) 
16. What color is zinc sulfide? (White) 
17. What color is cadmium sulfide? (Yellow) 
18. Isa water solution of hydrogen sulfide highly or slightly ionized? (Slightly) 
19. Is hydrogen sulfide a good reducing or oxidizing agent? (Reducing) 
20. What is the valence of S in the sulfides? (Negative two) 


The above procedure has been tried for approximately a year now 
on two different classes of general chemistry students of about thirty- 
five or forty in each class; the laboratory group, itself, consisting of 
approximately twenty students. It is early to predict all the results, 
either good or bad, as compared with the former method. It is very 
refreshing, however, to note how spontaneously the students come to their 
instructors with their questions. Where formerly only that small group 
of questioners would venture unless strongly urged to do so, now nearly 
all seem to feel some impetus to come. The students, themselves, state 
freely that they are learning more during their laboratory period than 
formerly. ‘The fact that both groups were started for a few weeks follow- 
ing the usual plan, gave them some basis for comparison. It is our opinion, 
also, that the grades from the examinations on the textbook work as a 
whole are being decidedly benefited by such a method. While it means 
somewhat more work at the time for the instructor, yet this is offset by 
the fact that the tedious reading of a formal notebook on week-ends is 
decreased to a delightful minimum. 


Mercury Production in the Bogojno district of Jugoslavia has been begun by a 
Polish group. Up to now, two chamber ovens have been put into operation, eight tons 
of ore being worked up daily. It is hoped to bring others into operation in the near 
future.— Chem. Age 





A PLEA FOR MERCY 


EpwIn L. Ror, LAsH SENIOR HIGH SCHOOL, ZANESVILLE, OHIO 


In common with many other teachers of high-school chemistry I find 
myself reading with great interest, but with some feeling of guilt, the 
numerous articles in your valuable magazine concerning the objectives 
of the high-school chemistry course. The feeling of interest is quite 
natural as we strive by our reading to improve ourselves in the art or 
science of teaching our particular subject and so place ourselves in better 
position to put our message across to the student. The feeling of guilt 
comes as we realize our inability to nearly reach those splendid objectives 
and high standards so thoughtfully established for us. Certainly as the 
high-school teacher looks back over the year and considers the case of 
any individual pupil, he cannot help but feel that that individual is far 
from having come up to the desired standard and, despite the fact that the 
student may have made a good grade in the course, he is woefully lacking 
in chemical knowledge and that he, the teacher, must be in some measure 
a failure for not having put the subject across. 

But is the teacher entirely to blame in a situation of this kind and is he a 
complete failure? Is there not a chance that the standards themselves 
are almost impossible of accomplishment and stand in need of some slight 
revision? ‘Too often the so-called standards are the work of the teachers 
of college chemistry or of graduate students in education or science pre- 
senting an alleged standard as a part of a thesis for an advanced degree. 
Usually the person, or persons, presenting a standard have never spent 
’ a day in teaching high-school chemistry, have no conception of the high- 
school mind or of the problems of high-school instruction. The emphasis 
placed on most standards is that of the college and on those things which 
the college has decided that the college ought to demand of the high- 
school graduate in chemistry. With this fact in mind let us see why so 
many college-bred standards are unacceptable to the high-school teacher. 

In the first place there is the high-school student himself. At the age of 
sixteen or sevefiteen he comes into contact with chemistry, making for him, 
in many cases, his first contact with real science. For his general science, 
a hodgepodge of consistently unrelated facts gleaned from a dozen sci- 
entific fields and assembled by a physicist, chemist, biologist, or astronomer 
(for, as yet, we have no “‘general scientist’’], is often worse than no science 
at all in so far as the orderly, related, and systematic thinking so essential 
to all true scientific progress is concerned. The student’s knowledge of 
the world is general and the chemical world in particular is infinitesimal 
and distorted. He has always taken, as do many adults, the manifest 
gifts of man and nature as his just due and has never stopped to marvel 
about their source. Cotton, silk and linen, iron, copper and: lead,: bread, 
meat, and the thousand of varieties of prepared breakfast foods are some- 
thing coming from a store but back of that point he is very much in doubt. 
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The conception of an orderly universe with its atoms and molecules, 
molded and formed by the guiding hand of the chemist into the million 
and one articles at his beck and call, is, to him, a closed book. 

‘Not to all your students,’’ you may say, “‘are these things a closed book.” 
True, but I am talking now about the average student who comes to us 
with no particular aptitude or interest for scientific things. And, Mr. 
Standard Maker, consider on these things and on this material delivered 
into our hands and do not condemn us too harshly if our finished product 
seems unable to remember the law of Gay-Lussac or gets a bit confused 
about allotropy. 

Of course no one will deny that we should have some sort of standards, 
but it is my contention that as high-school teachers our first and primary 
duty is to awaken a sense of appreciation of the past achievements of 
science, offer a glimpse of some of the things we hope that it may do in 
the future, create a sense of appreciation of its orderliness and beauty 
and build within our student that type of mind which can truly grasp 
and appreciate the accuracy of scientific reasoning. We must point out 
to our youth that the heroes and benefactors of mankind are not all met 
on the pages of the history text nor that everything that is worth reading 
has been set down on the pages of the “‘classics.””» When we have done 
these things we may be able to teach a few chemical facts but, after all, 
this is a matter easily taken care of by those who take our students from 
our hands. 

To do our duty for our students we must never lose sight of the fact 
that preparing them for college is not the sole, or even the most important, 
object of our work. Only a small percentage of our graduates will go to 
college and of these only a few will take more chemistry. The majority 
of the students will finish their formal schooling when the doors of the high 
school close upon them at the end of their senior year. It is this big group 
that we must consider and to them we must give the things that are 
most likely to prove of lasting intellectual and social worth. What good 
will it do a girl who enters an office as a stenographer if she can test for 
the bromine ion but does not know the source of the beautiful dyes which 
color her dress or that of the rayon fiber of which it is made? Far better 
for her if she has a broad view of the science of chemistry as a whole and a 
real and active appreciation of the part chemistry is playing in making her 
world a more efficient and happier place. Nine months is all too short a 
time to do more than outline the field of chemistry and to place the stu- 
dent’s feet more or less firmly on the edge of that field, but yet to place 
them in such a way that if the natural aptitudes and inclinations of the 
student incline in that direction he is in a position to go on and in an orderly, 
systematic manner make the field his own either by continuing his chem- 
istry in college or technical school or, if his schooling goes no farther, by 
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the reading and study of popular scientific literature, an immense amount 
of which is now available for the interested person. Of course the student 
whose chemistry ends with one year of high-school chemistry will never 
become a highly expert chemist or chemical authority, or is it necessary 
that he should. To him a knowledge of chemistry is merely one of those 
things that he should have to get the best from life and be a cultured 
and intelligent being. Laws and theories must all be subordinated to the 
essential facts of things as they are and even then we must glean those 
facts which are likely to prove of real value and lasting worth. 

I do not for a minute maintain that a thorough knowledge of the laws 
of chemistry is not important and if we were preparing all, or even the 
majority of our students for college, they might well become the objects 
of our primary interest for a thorough understanding of chemical laws 
is essential to a thorough knowledge of chemistry. For those students 
classified by their mates under the general heading of ‘‘chemistry sharks” 
and who are likely to go into chemistry seriously we can and must do more 
than we do for the average student. Conference groups, extra assign- 
ments, reference assignments, especially to that invaluable “Handbook 
of Chemistry and Physics,’ special work on solubility and solution, 
opportunity to do work as laboratory assistants; these things and many 
more will help our outstanding students to lay a broad foundation upon 
which the college instructor may build. 

Reference work for chemistry pupils has always seemed to me to be 
especially worthwhile. The amount of chemistry that we can teach 
any pupil is very small, even in a four-year college course, but by a liberal 
use of reference works we can place at our students’ disposal the great mass 
of materials collected and compiled by the greatest chemists of all ages. 
In this connection I have always been guided by a remark of the best and 
most loved teacher of my own school days when he said, “‘Physics is so 
big a subject that I can’t teach you people much but I can show you where 
to find the facts when you need them and that, in some respects, is better 
than knowing them yourself’—a remark which applies with equal force 
to chemistry. 

Many teachers seem to hesitate about sending pupils to reference works, 
apparently under the impression that it implies a lack of knowledge 
on the part of the teacher. This should not be the case. The best 
commercial and plant laboratories have the best-equipped libraries which ~ 
are constantly referred to by the technical staff from the chief chemist 
down. Why, then, should we deny, or at least say nothing about, the use of 
reference works to our pupils? 

Possibly the ideal arrangement for high schools would be to separate 
our students into two groups of classes. In one group we would put 
those pupils who have only a very passive interest in chemistry and no 
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expectation of going to college and in the other we would place those 
pupils who are actively interested in chemistry or who expect to take more 
in college. Then we might teach two kinds of chemistry; for one group 
stressing the laws and theories of the science while for the other we would 
place special emphasis upon the applications of chemistry to everyday 
life with only slight attention to laws and theories. In other words we 
would teach a practical chemistry for those who expect to go no farther 
in the science and a theoretical chemistry for those who would get their 
practical applications later. However, such divisions are very difficult 
to make and might open up even greater difficulties than those which we 
now face. 
In conclusion, Mr. Standard Maker and teacher of college chemistry, 
, pray remember that the high-school teacher is facing facts, not theories. 
We must meet as best we can the demand for instruction in chemistry 
from those who are going no farther than high school as well as from those 
who are going to college. After all our work lies in doing the best we can 
for the greatest number and if our student enters your college somewhat 
remiss in those things which you feel essential to one who has completed 
a year’s work in chemistry we beg of you to treat him kindly and forgive 
us his faults, and our own, if you can. If you cannot, go forth and have 
a talk with the man who takes your students when you are done with 
them and gives them their next year of chemistry. Ask him what he 
thinks about their knowledge of chemistry acquired under your efficient 
tutelage and then, if he becomes impolite and gives you his honest, un- 
biased, and truthful opinion, we predict that you will emerge with a chas- 
tened spirit and a somewhat more tolerant and kindly feeling toward your 
fellow-laborer in the lowly vineyard of the high school. 


Aluminum Tubing Replaces Gas Pipes in Germany. Light, thin-walled drawn 
aluminum tubing, which can be bent at right angles instead of having to be cut and 
screwed into angle fittings, is coming into use in Germany to replace the old-style heavy 
iron pipes used in houses for carrying cooking and lighting gas. 

It is claimed that the new tubing can be used in considerably smaller sizes than 
iron pipes, not only because of its thinner walls but because it is completely smooth 
inside and therefore offers less resistance to the flow of the gas. It is also much less 
unsightly than the old pipes. 

Angles are bent in it at any desired point by means of a special hand-operated tool 
employing a clamp and two channelled rollers. Where joints or T-fittings are necessary 
self-sealing aluminum castings are used. 

The tubing is made in sixty-foot lengths, which can be coiled up and carried over 
the workman’s shoulder if necessary, thus reducing the expense of cartage and eliminat- 
ing the traffic dangers attendant to having long lengths of stiff piping sticking backward 
out of a truck.— Science Service 
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CHEMISTRY EXHIBITS IN THE SMALL LABORATORY 


Joun J. Conpon, NOTTINGHAM HIGH SCHOOL, SYRACUSE, NEw YORK 


In the small laboratory, especially where the instruction in two or more 
sciences must be given by the same instructor, and perhaps in the same 
laboratory, the problem of finding good specimen materials and storing 
them from year to year for other classes involves very careful planning. 
Much more important is the source of the materials, with economy of space. 

Jensen and Glenn,' have shown that in South Dakota in 1926 ‘‘a typical 
four-year high school offered two sciences with an enrolment of from ten 








FIGURE 1.—“‘ONONDAGA POTTERY” DISPLAY IN FOREGROUND, WITH THREE METHODS 
OF MAKING BAKING POWDER TO THE RIGHT 


Some of the posters, reading from left to right, are New Types of Planes, above 
it, Physics in the Kitchen, to the right, Automatic Fire Extinguisher, Rayon and 
Silk, Dry Cell, Asbestos, and Radio Tubes. 


to twenty pupils..... that the value of the equipment was greatest in 
chemistry and physics . . . . Combined with their teaching 60% had extra 
curricula duties.’’ Phelan? found a like condition in Ohio and Worstell® 
finds the smaller schools in Iowa introducing chemistry in addition to other 
sciences. ‘‘Getting more students interested in the course is our biggest 
task,”’ is the teachers’ opinion in that section, also. Such conditions are 
found, in a similar degree, with each state survey. With the seemingly 

1 Tus JOURNAL, 6, 634-64 (Apr., 1929). 

2 Ibid., 6, 2196-202 (Dec., 1929). 

3 Ibid., 6, 1503-11 (Sept., 1929). 
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large number involved it is hoped that this suggestion may be of assistance 
to many. 

The idea of the ‘Exhibit’ isnot new. Many colleges as at Rhode Island, 
Syracuse, and Iowa use extensive exhibits, and some high schools have used 
the idea with success. Reports of some‘ have appeared frequently. ‘The 
methods we have used and the scope of the undertaking is somewhat dif- 
ferent than in-the previous articles, which were very helpful in our problem. 
The desire was to teach the applications of chemistry, creating enthusiasm 
and interest in chemistry, while collecting materials for future use. 

After consulting the syllabus and texts used, several items were decided 
to be of such importance 
and degree of difficulty 
asto (1) lend themselves 
more easily to forms of 
illustrative matter. (2) 
Another list was made 
of the subjects where 
definite forms of speci- 
men materials would aid 
inexplanation. (3) Then 
those items which would 
enrich the course were 
listed. Representative 
concerns were enumer- 
ated for each group, and 
two or three were placed 


: opposite each item. 
FiGuRE 2.—TExas SULFUR, RUBBER PRODUCTS AND PP 
Soap IN FoREGROUND As an example, from 


The posters include Vitreosil Ware, Rayon and the first group, the ex- 
Silk. and Asbestos. Part of the pottery display and . he 
the Methods of Making Baking Powders, shown in traction of sulfur by Che 
Figure 1, are on the desk below these posters. Frasch method has been 

difficult for many. How 


does one pipe fit into the other? Why can sulfur rise in but one? How 
can it come out of that pipe? .. . are but some of the questions. Since 
our exhibit this has been presented in THis JouRNAL,*® Popular Science,' 
and more recently in the Chemistry Leaflet.’ 

The idea of the Exhibit was given to our students in these statements. 





4A. H. Jacobs, Tus JouRNAL, 2, 792-4 (Sept., 1925). F. L. Bell, Zbid., 5, 
157-67 (Feb., 1928). J. E. Mahannah, Jbid., 5, 1112-26 (Sept., 1928). S. D. Law, 
Ibid., 6, 1139-42 (June, 1929). C. H. Stone, Jbid., 6, 1535-41 (Sept., 1929). 

5 Ibid., 6, 129-38 (Jan., 1929). 

6 Pop. Sct., 113, 26, 151 (Dec., 1928). 

7“The Sulfur Family,” Chem. Leaflet, 3 (Oct. 31, 1929). 
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FIGURE 3.—STANDARD OHM, CELL (B. oF S. 1885), AND GALVANOMETER IN 
FOREGROUND 


Posters include Food Products, Laminated Resinoids, Graphs, Dyes, Making of 
; Shingles, and Making of Paints. 


An Exhibit will be held in this room in about six weeks. You are asked to help in 
assembling material which will be solicited. The names of the concerns will be fur- 
nished to you as will be the paper for the letters you will write. You will be advised 
of the materials desired should you not be entirely familiar with the products. Yes, 
we are going to ask you to supply the stamps. Each will write about three letters, 
though some will write more than that number. The form of the letter will be suggested, 
and your writing materials are all that will be necessary in class tomorrow. 


From the prepared lists suggestive of different possibilities each student 
was asked to select a commodity for which he thought he might be able to 
get an exhibit showing its sources, steps in manufacture, and uses. Form 
letters were put on the board and three to five names of concerns known to 
manufacture the item were given the student. Each of the members of the 
chemistry class was given information concerning the selected materials 
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FicurRE 4.—Mr. Woop AT THE RADIO SENDING APPARATUS 


Posters include the Making of Linoleum, Chemistry of Steel, and Making of 
Aluminum. The Pyrex display is on the right. 


or illustrative matter desired from that organization. ‘The same procedure 


was carried out with the students in physics, although they did not write 
as many letters. Where possible, one letter was directed to a New York 
state concern having the desired information, and others were directed 
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FicurE 5.—TyYpiIcaAL CHARTS 


In the chart on Common Alloys, the metals are in 
the center and the common alloys are on either side. 
A better reproduction of the Periodic Chart of the 
Atoms on the right will be found in Tu1s JouRNAL, 
6, 553 (Mar., 1929). 


to divers sections of the 
country. The entire pe- 
riod was used in prepar- 
ing the letters. It was re- 
quested that the replies 
be sent to the individual 
student in care of the 
chemistry department, 
and, to add prestige, the 
request was written on 
department stationery. 
Every student was 
urged to secure from 
every available source 
all the information pos- 
sible regarding his prod- 
uct, so that he could best 
explain its manufacture, 
properties, and uses to 
the class when it arrived. 
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Prizes were offered for the exhibit or poster showing the most thought on 
the part of the student arranging it so that it would tell its story most 
clearly to the visitor. 

Interest was indeed keen when the replies began to come in. We found 
a very marked spirit of courtesy and real interest in almost every reply, 
even though we did not receive material from every one. ‘The first part 
of the period for three days in the two weeks during which the material 
arrived was used to unpack, examine, and label until the time for the final 
assembling. 

Posters were made by both groups and in some cases titles were suggested 
to the students but the enthusiasm brought many new titles and ideas, 
most of which were used. 

As an example of the 

posters presented, the 

one by Harold Lawton * 5 CURRIED os 

(Figure 5) on the various ss Cae 
combinations of nine of 
the elements to form 
many alloys was con- 
densed very neatly. 
Another by William 
Woodcock, on the chemi- 
cals used in the manu- 
facture of the airplane 
which gave formulas and 
sources of materials, was 
timely and elaborate. 

Original posters de- 
serving comment were 
those by Stuart Graves 
of a ‘New Periodic FiGuRE 6.—CHEMICAL SYMBOLS COMPARED 
Chart’’® and a set of 
eight “‘Cooling Curves.’’® Miss Elizabeth Hopkins compared the present 
and past symbols used in chemistry (Figure 6). 

A list of some of the better posters, 59 of which were made by the two 


groups, are: 





Chemistry in the Automobile-Metal Parts; Physics in the Kitchen. 
Other Parts. Chemistry in Our Outside Pleasures. 
Physics with the Automobile Engine; . Physics Helps Us to Enjoy Ourselves. 
Electrical System; Other Parts. Physics and the Christmas Toys. 
Chemistry in the Kitchen. Evolution of Chemistry. 


8 THs JOURNAL, 6, 553-6 (Mar., 1929). 
9 Ibid., 6, 776-7 (Apr., 1929). 
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FIGURE 7.—DISPLAYS INCLUDING PETROLEUM PRODUCTS, MAKING OF LINOLEUM, 
COTTONSEED OIL, AND KLEENEX 


Preserving Foods by Chemistry. Graphs in Heat, Light, and Sound. 
Fire Prevention through Chemistry. Chemistry Helps to Furnish the Home (2). 
Chemistry in Health. Kill Pests. 

Chemistry in Our Home Conveniences. Chemistry Builds the Home. 

Evolution of Heating Devices. Chemistry Prepares Our Foods. 

Early Airplane Models. Physics Improves ‘Transportation. 
Types of Radio Tubes. Physics Lightens Our Work. 

General Types of Graphs. Chemistry in Milady’s Toilet. 
Chemistry Dresses the Man. Modern Airplane Types. 

The best arranged exhibit was that done by Miss Eleanor Frost (Figure 2) 
with the products of the Vitresol Company. ‘The most complete commer- 
cial exhibit (Figure 1) was loaned to us by the Onondaga Pottery Company, 
a local concern. We were fortunate in being able to have this most in- 
structive and enlightening display which was received from Harvard Uni- 
versity the week previous, where it had been on exhibition. It is now a 
traveling exhibit of that concern to ceramic schools and colleges. The 
Stackpole Carbon Company sent a very fine set of their products on a dis- 
play board. The samples from the makers of Pyrex glassware, and the 
Solvay products were very, complete. Obordorfer Metal Company alloys 
and metals, given to us by this friendly Syracuse maker of non-ferrous 
metal products, were used in several posters and to supplement many 
exhibits. From the northern part of the state, which abounds in several 
kinds of mineral deposits, W. H. Loomis Co. sent a set of samples of 
talc. 
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Individual projects using these types of material sent by over one hun- 
dred concerns are the following: 


Common Alloys. Jumping Helix Coil. 
Comparison of Liquids (densities). Lead Tree. 
Evolution of Silk. Construction of a Dry Cell (two forms). 


Making of Bordeaux Mixture. Construction of the Storage Battery (two 


The Story of Steel. forms). 
How Carborundum Is Made. Building an Electric Motor (progressive 


Making of Aluminum. assembly). 
Sensitive Flame. 


These were supplemented by a collection of minerals from some of the west- 
ern states loaned by Mr. Scott. Mr. Sundstrom, of the Solvay Co., 
loaned a cluster of sodium chloride crystals obtained in a crater of a re- 
ceded lake in Nevada. Some of the crystals measured one and three- 
fourths inches on a side and were colored due to animal growths. Prof. 
Kelleter, of the College of Forestry at Syracuse, gave us a copy of the first 
magazine made from cornstalks. Samples of rayon, imitation horsehair, 
and equivalent weights of balsa and lignumvitae woods were some of the 
other materials he was kind enough to loan to us. None created as much 
interest as the crystals of cellobiose, and the samples showing the stages in 
preparation of the compound, which is part of our permanent display. 

We have been able to include but a few of our many kind contributions, 
but would send additional information to any one desiring the same. 
You may find your community—parents, friends, industrial plants—will 
be pleased to help you, too. Our experience suggests that to be the case. 
Isn’t it worth a trial? 

The time set for the Exhibit was the week during which a play was to be 
presented in the auditorium. Students of the school were asked to come 
in the afternoon of the first day. Members of the class acted as ushers and 
guides. The room was opened before and after the entertainment. As an 
added attraction Robert Wood, a member of the physics class, and first- 
class commercial radio operator, sent radiograms to all parts of the United 
States (Figure 4). This was the initiation of 8 WCJO, the Nottingham 
High School transmitting station. Mr. Wood, on advice of the writer, 
had obtained our operating license three weeks previous. 

It was my impression, as I watched the people pass through and heard 
their remarks, that the majority of people whom we consider the intelligent 
class of a community were very much impressed and surprised at the im- 
portant part chemistry is playing in our everyday lives and many were 
amazed at some of the facts brought out by these exhibits, which we as 
chemistry teachers consider as very matter-of-fact information. Yet the 
seneral public does not realize the tremendous importance of chemistry, 
and here, I believe, is a wonderful means of ‘‘selling’’ it to them. 





SOME PROJECTS IN CHEMISTRY 


CHARLES H. STONE, ENGLISH HIGH SCHOOL, BOSTON, MASSACHUSETTS 


Chemistry, like physics, is essentially a laboratory science. Most 
of what we know about either subject has been learned by careful experi- 
mentation, close observation, and thoughtful reasoning about the ob- 
served results. It would appear that a similar procedure should be an 
acceptable method for the beginner. ‘Nobody, of course, expects the 
neophyte to rediscover Avogadro’s Principle, the Law of Gay-Lussac, 
or the rate of diffusion of gases, but there is much knowledge which he 
might uncover for himself under suitable conditions. 

Our textbooks in chemistry give in considerable detail the properties 
of the common elements and their chief compounds. ‘The student. who 
goes to the laboratory to prepare one of these substances knows in advance 
what results he should obtain. He knows that the carbon dioxide he is 
presently to prepare will be colorless, odorless, will not burn, and will 
turn lime water milky. He knows that the ammonia gas about to be made 
will be colorless, extremely soluble in water, and will not support com- 
bustion. It seems a pity that our textbook writers should thus, by telling 
the student everything which he might find out for himself, destroy that 
joy of discovery which otherwise might be his. Knowing, as he does, 
what results are to be obtained in almost any of the ordinary experiments, 
the student sinks from the réle of a discoverer into that of a verifier and 
under such conditions laboratory work may become more or less a per- 
functory performance deriving much of its value from the acquisition of 
certain manipulative skills. 

With the thought of providing some experimental work in which the 
results of experiment would not be known in advance, certain projects 
were devised for use in our chemistry classes. In casting about for ma- 
terial, several propositions were considered. At last we decided upon 
the projects involving the conversion of crude materials into finished 
products. 

What can be more interesting for the student of chemistry than to 
start with a sample of some ore, say witherite, and proceeding under 
direction finally produce the beautifully white crystalline product, barium 
chloride? There are many such projects which are within the ability 
of the student and which provide an avenue of escape from the usual 
procedure of the laboratory. There is also the added incentive of pre- 
serving samples of the original and the finished product; these samples 
are tangible substances of distinct color or crystalline form quite different 
from the monotonous similarity which a series of samples of the ordinaty 
gases would have. 

Recently we gave one of our students some magnesite to be worked 
up into Epsom salt. The ore was crushed in an iron mortar and the 
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powder was slowly added to fifty cubic centimeters of dilute sulfuric acid 
with constant stirring until effervescence ceased. The sirupy product 
was heated with addition of a little more of the powdered ore until it was 
evident that the acid had been completely converted into the salt. Water 
was then added, the liquid was well stirred and filtered into a clean 
crystallizing dish. The dish was set aside and after some days when most 
of the liquid had evaporated, crystals of the salt were seen in abundance. 
The mother liquor was drained off, the crystals were dissolved again in 
as little hot water as possible, the liquid filtered and recrystallized. Glassy 
crystals of the salt were produced. These were filtered off, dried on blot- 
ting paper, and a sample put up. A specimen of the anhydrous salt 
was obtained by gently heating the crystals. The student may now 
write a little book telling the story of how his product was obtained and 
this, with his various samples, can be made into an attractive poster. 
Such work as this enlists at once the interest and effort of the student. 

Another student, starting with malachite ore, produced specimens 
of copper and the chief copper salts. Another one produced antimony 
chloride solution from stibnite. The ore was powdered and treated 
under the hood with concentrated hydrochloric acid until no further 
evidence of hydrogen sulfide was noted. Too large an excess of the 
acid was avoided. The product was then filtered and you should have 
seen the student’s eyes open when he let a drop of the liquid fall into 
a graduate full of cold water. If interest is a thing to be desired cer- 
tainly nothing we have ever tried has given us more satisfaction in the in- 
terest evoked and the effort put forth in this kind of work. 

Another project was: What shall we do with the marble dust that 
we find in considerable quantity in the calcium carbonate we buy? The 
dust was sifted out, treated with dilute hydrochloric acid till nearly 
dissolved, the liquid heated to expel carbon dioxide, and then evaporated 
to dryness to expel any excess of acid. The residue was taken up with 
water and any iron present precipitated by cautious addition of ammonium 
hydroxide. The iron hydroxide was filtered off, and the filtrate evapo- 
rated to dryness, using a small flame along toward the end and keeping 
the material well stirred. A lumpy white product was thus obtained 
which answers well enough for our use as calcium chloride. We use 
specimens of this preparation to show the rapid absorption of ammonia 
gas over mercury and always state that the material used was prepared 
by student So-and-so. 

Teachers who may desire occasional experimental material somewhat 
different from that of the usual laboratory manual may do well to under- 
take some work of the kind outlined above. Our experience has been that 
students will respond eagerly to an occasional proposition like this: ‘“‘We 
are running low on barium chloride, Jack. Would you like to make 
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one hundred grams of it for us?”” There are few students, I think, who 
would not jump at such a chance. 

When a student has completed a project of this kind, say the prepara- 
tion of one hundred grams of lead nitrate from litharge or cerussite, he 
finds much satisfaction in seeing his product put into a bottle on a shelf 
in the laboratory for general use and labeled ‘‘Made by 
That his product is not chemically pure is true but it is good enough for 
general use. 

It may be argued that this is advanced work which ought not to be 
taken up until the pupil has finished the usual course in general chemistry. 
In reply, we may ask: “In what way is this advanced work? Are the 
processes of solution, filtration, evaporation, and crystallization any 
different than they are in the preparation of the usual substances? Are 
the chemical equations for the reactions involved any more complicated 
than are those of our customary experiments? Is the reaction between 
lead oxide and nitric acid as difficult to understand as is that between 
copper and nitric acid? Is the decomposition of copper carbonate in the 
preparation of copper oxide any more difficult to comprehend than is that 
for the decomposition of potassium chlorate? Should you think that the 
pupil who understands the reaction between calcium carbonate and hydro- 
chloric acid ought to have any difficulty in understanding the reaction 
between cerussite and nitric acid?’’ It does not seem so. 

Obviously experiments of the type described above ought not to dis- 
place those which are required in the usual course. But wherever oppor- 
tunity of time and ability on the part of the individual student seems 
to warrant, work of this type may be undertaken with the assurance that 
there will develop a new interest and enthusiasm not equaled by that 
shown toward the ordinary preparational work. 


Electron Bullets Kill Germs. Electron bullets, fired with electricity as low 
as thirty volts, which can be obtained from a battery of twenty dry cells, are capable 
of killing at least one common form of germ. In a study made at the University of 
Cincinnati, Dr. D. A. Wells has found that Staphylococcus albus, the mildest of several 
germs that produce boils, are destroyed by these relatively low-speed electrons, moving 
at speeds of a few miles a second. High-speed electrons, driven by voltages of several 
thousand, have already been observed to have a germ-killing effect. 

Modern theories suggest that electrons are similar to forms of radiation like the 
ultra-violet rays, which also kill germs. To help find how this happens, Dr. Wells 
began the work on the electrons. 

The germs must be rayed in a vacuum tube, but those used in the experiment 
could be kept for eight hours in a vacuum one-fifteen millionth the density of ordinary 
air without killing them. When bombarded with electrons of 30 volts’ energy they 
were quickly killed, but with lower voltages they survived. ‘The more energy in the 
electrons, the more germs were killed.— Science Service 
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THE CONCEPT OF THE POUND-MOLECULAR-VOLUME 
C. E. RONNEBERG, CRANE COLLEGE, CHICAGO, ILLINOIS 


Teachers of the exact sciences are so used to thinking in terms of the 
c. g. s. system of units that often we little appreciate the fact that there are 
many situations in which it is better or even necessary to work with other 
units, as the f. p. s. system of units practically universally used in the indus- 
tries of this country, Canada, and Great Britain. A problem from the 
field of chemical industry illustrates this point. A certain chamber acid 
plant utilizes 525,000 cubic feet of by-product sulfur dioxide daily, expressed 
as pure sulfur dioxide at S.T.P. How many pounds of 96% sulfuric acid of 
density 1.84 does this volume of gas correspond to? Many teachers in order 
to solve this problem would first convert the volume of gas in cubic feet to 
liters and then solve the problem in the usual way as a problem of the 
weight-volume type based on an equation. The weight of acid obtained, 
of course, would be in grams, and this answer would then have to be re- 
calculated to the answer in pounds. It is worthwhile emphasizing that the 
above method of solving the problem is unnecessarily long and involves a 
reliance upon the c. g. s. system of units that to the writer seems unwar- 
ranted. From the standpoint of practical mathematics we should always 
remember that the shorter we can make a given solution for a problem, the 
less is the possibility of making arithmetical errors. 

The above type of problem may be solved in a simpler manner by the 
use of either.the concepts of the ‘‘ounce-molecular-weight” and ‘‘ounce- 
molecular-volume,’’ or the concepts of the ‘‘pound-molecular-weight” 
and -“‘pound-molecular-volume,’’ all of which correspond to the familiar 
ideas of the ‘‘gram-molecular-weight” and ‘‘gram-molecular-volume.”’ 
One ounce-molecular-weight of oxygen, for example, is thirty-two ounces. 
The volume occupied by this weight of oxygen (S. T. P.) can be referred to 
as the ounce-molecular-volume and should be expressed in cubic feet. 
Dr. T. W. Richards, I believe, was the first to point out the very singular 
coincidence that the ounce-molecular-volume of a gas happens to be 22.4 
cubic feet. ‘This should be apparent from the following calculations: 

32.00 oz. oxygen 32.00 X 28.35 g. (1 oz. = 28.35 g.) 


907.0 g. 


Volume of 32 oz. oxygen = ae X 1 (11. oxygen S. T. P. weighs 1.429 g.) 


634.7 liters 
634-7-em:4 Pw? = /é ( 


634.7 Senior 
= 000 X 35.31 (1 cubic meter = 35.31 cu. ft.) 


= 22.4 cubic feet. 


Hence as an application of Avogadro’s theory we have the very unusual 
relationship that one ounce-molecular-weight of any gas (S. T. P.) occupies 
22.4 cubic feet. ‘The use of this concept is entirely analogous to the use of 
the concept of the gram-molecular-volume. 
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Perhaps even more useful in solving problems based upon equations when 
the common English units are involved, is to make use of the ideas of the 
pound-molecular-weight and pound-molecular volume, the volume in cubic 
feet occupied by one pound-molecular-weight of a gas at S. T. P. This 
volume is numerically 359 cubic feet as shown below. Consider, for ex- 
ample, 2.016 pounds of hydrogen, which is one pound-molecular-weight. 


Weight in grams 2.016 X 453.6 (1 Ib. = 453.6 g.) 
914.5 g. 


Volume of hydrogen re X 1 (11. hydrogen S. T. P. weighs 0.0900 g.) 


10,160 liters 
10,160 cm. 


10,160 
= 000 X 35.31 


= 358.8 cubic feet. 


‘This volume, of course, is also the volume of one-molecular-weight of any gas 


under standard conditions. Because of the known variations in the gas 
laws, the above volume should be expressed as accurate to only three sig- 
nificant figures or 359 cubic feet. 

The use of the above derived concepts is similar to the use of the con- 
cepts of the gram-molecular-weight and the gram-molecular-volume. 
The following solutions of typical problems should make this clear. 

Problem 1. What volume of sulfur dioxide (S. T. P.) could be obtained by 
burning two thousand pounds of pure sulfur? 

S) + O02, —> SO, 
1 mole 1 mole f 
First solution: | Number oz.-moles sulfur used = “ = 1000 


Number oz.-moles SO: possible = the same = 1000 
Hence volume SO. = 1000 X 22.4 = 22,400 cubic feet 
2000 

ca 

Number Ib.-moles SO, possible = the same 

Hence volume SO; = ~~ X 359 = 22,400 cubic feet 


Second solution: Number lb.-moles sulfur taken = 


Problem 2. In a fermentation vat carbon dioxide was being formed at a 
rate of twenty-five cubic feet per hour. What weight of sugar as dextrose 1s 
being converted to alcohol per hour? 


C5H 1206 ——_ 2C.H;OH oa 2CO, 
1 mole 2 moles 
25 
22.4 
O les dextrose f nted 2 x a. 
z.-moles dextrose fermente 5 50 4 
é 1 25 
Hence weight dextrose fermented 3 x 32 4 X 180 
= 100:7 oz. 


100.7 
16 6.28 Ib. 


First solution: Oz.-moles CO, formed per hour 
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359’ 





Second solution: Wb.-moles CO, per hour = since one pound-mole of a gas 






occupies 359 cubic feet 
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Lb.-moles dextrose fermented = 


bo 
x 


* 359 
= 6.28 lb. 


x 180 





Hence weight dextrose fermented = 
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An inspection of the above two methods of solution shows that the 
method making use of the idea of the pound-molecular-weight and pound- 
molecular-volume is a little simpler mathematically, as the use of the idea 
of the ounce-molecular-weight requires somewhere in the solution the con- 
version of pounds to ounces or the reverse operation. However, it is true 
that the use of the number 359 is a little awkward as it is a number which 
cannot be factored. Calling the pound-molecular-volume 360 cubic feet 
means introducing an error of only one part in 359 or less than 0.3%, an 
error which in most cases is negligible, as the known deviations in Boyle and 
Charles’ laws in many cases are greater than this amount. The number | 
360, of course, is factorable in many ways, and for this reason it might be 
advantageously substituted for the quantity 359. 

The sample solutions given above have been solved by the so-called mole 
method. It should be apparent that the equally correct proportion method 
of solving problems based upon equations could be used. For example, 
consider the problem given in the introductory paragraph. The equations ; 
for the series of reactions involved in the conversion of sulfur dioxide to 
sulfuric acid can be summed up as follows: 















y 








2H.0 + 2SO. + O. —» 2H2SO; 
2(360) cu. ft. ——» 2(98) Ib. 
720 cu. ft. ——> 196 lb. 
525,000 cu. ft. ——~> x lb. 


: 720 196 
The proportion becomes: : «= ; 






525,000 x 


96) (525 
Hence x = 196) 0) = 142,900 Ib. 
la 
100 


This represents 100% acid; the weight of 96% acid would be 142,900 X 6 
148,900 Ib. 

















As far as the writer knows, there are very few chemistry texts that make 
any reference whatever to the ideas of the ounce-molecular-volume and the 
pound-molecular-volume. In view of the simplicity of these ideas and 
their usefulness, should this condition prevail? As long as the English 
units of measure are still so common, problems will continually arise in- 
volving these units. To solve these problems using c. g. s. units involves 
the use of conversion factors, which are easily forgotten. Solutions using 
the English units will be more direct and simpler. For instance, compare 
the following two solutions to the same problem. 
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Problem: A steel tank of 8 cu. ft. capacity is filled with oxygen under a 
pressure of 100 lb. per sq. in. and a temperature of 68°F. What ts the 
weight of the oxygen in the tank neglecting deviations from the gas laws? 


First solution: 68°F. = 20°C. 

Pressure in atmospheres = a 6.80 
: ee ae . 273 _, 6.8 
Volume gas S. T. P. in cubic feet = 8X 393 <a 


= 50.6 

= 50.6 X 28.32 (1 cu. ft. = 28.32 1.) 

= 1485 

ve . 1435 

Weight O, in grams => 4 X 32 (22.41. O. = 32g.) 
= 2050 

, . 2050 cs 
Weight O, in pounds = F000 X 2.20 = 4.51 lb. Answer 


Volume gas in liters 


Second solution: 
Volum S.T.P. exe =~ *? atte 
olume gas S.T.P. 393 7 = 50.6 cu. ft. 
50.6 


Weight oxygen = 359 X 32 (1 P.M.W. O:, 359 cu. ft. = 32 Ib.) 

= 4.51 Ib. Answer 
A comparison of the two solutions shows that the second solution making 
use of the idea of the pound-molecular-volume is superior from the stand- 
point of simplicity, freedom from the use of awkward conversion factors, 
and because it involves fewer arithmetical operations. 

In concluding, may I emphasize that the writer is not putting forth a 
brief for the retention of the f. p. s. system of units? He merely wishes to 
call attention to the fact that it is unscientific to slavishly rely on the use 
of the metric system of units in situations where the English units are in 
common use. In such cases, as a matter of fact, the use of the metric 
units is often a distinct handicap. This is especially true when working 
with problems which involve volumes of gases expressed in cubic feet. 
In such cases, the concept of the ounce-molecular-weight or of the pound- 


molecular-weight might advantageously be used. 


Claude’s Attempt to Utilize Energy of Gulf Stream. The French scientist, M 
Georges Claude, developer of neon gas lights and important synthetic processes, is 
proceeding with an extensive investigation at Matanga, Cuba, to utilize the potential 
heat energy of the Gulf Stream. The surface water there is said to be 40 degrees 
warmer than the water 2000 ft. below. Claude expects to develop a practical means 
of transferring this heat energy difference-potential and utilizing it. The preliminary 
plans involve dropping a pipe line to the bottom to bring up the cold water, taking off 
the power through use of the turbine engine which takes advantage of the flow of vapor 
set free by the proximity of water at two different temperatures. Local engineers be- 
lieve that his project probably includes search for gases present in the water at the 
ocean bottom.—U. S. A. ComMERcIAL ATTACHE Topp, HABANA, via Chem. Age 





PREPARATION OF A SYNTHETIC RESIN 
CHARLES H. STONE, ENGLISH HIGH SCHOOL, BosTON, MASSACHUSETTS 


It has long been known that phenols and aldehydes will react with each 
other to produce insoluble resinous products. It remained for Baekeland 
to perfect the process and, using suitable controls of temperature and 
pressure, to produce materials of such beauty and such manifold uses 
that the trade-mark “‘Bakelite’’ has become a household word.! 

It is improbable that an amateur can obtain results at all comparable 
to the product of the industrial expert but it is easily possible for any one 
to produce a solid, hard as horn, of varied colors, and insoluble in water 
and other solvents. After numerous trials, many of which were failures, 
the following procedure has been found to produce a satisfactory result. 
The experiment should be performed under the hood or in a good draft 
by an open window, since the materials used are poisonous. 


Put 10 grams phenol into a clean dry six-inch test tube and on top of the phenol 
put 6.4 grams of paraformaldehyde. Heat the tube gently; the phenol will melt and 
the paraform gradually dissolve in it. Avoid too high a temperature as the escaping 
vapors are intensely irritating as well as dangerous. When the paraform has com- 
pletely dissolved and a clear liquid has been obtained, add a small speck of any solid 
dyestuff and warm and shake gently till the color is uniformly distributed. 

Now fill a tumbler two-thirds full of cold water and set it within easy reach. To 
the hot melt in the tube, add a bit of solid sodium hydroxide the size of a pin head. If 
the liquid in the tube is sufficiently warm, action will begin and increase in vigor. If 
the action does not begin, warm the tube slightly. If the action becomes rather violent, 
thrust the tube for a moment into the cold water in the tumbler. With too violent 
action, a froth is formed which will solidify in the tube to a brittle substance. When 
the action has abated considerably, another small bit of sodium hydroxide may be 
added with cautious heating. Finally, the thick pasty material may be poured into 
any mold desired and set aside on the top of a steam radiator or other pretty warm 
place for several days for the completion of the reaction. The final product will be 
hard and give forth a sharp sound when tapped with a pencil point. If left a sufficient 
length of time, the product will readily come out of the mold and show a perfect re- 
production of the shape and lines of the mold. 


The covers of small tin cans make good molds, particularly those hav- 
ing stamped letters or designs; small test tubes may be used, or little jelly 
molds obtainable at the ten cent store. A pleasing variation may be 
made by preparing two liquids of different colors and pouring one of these 
on top of the other into the mold, thus producing a two-color effect. If 
the mixture is stirred just a little a curious mottled effect will be obtained. 

The final product is rather brittle but with careful handling may be 
drilled, filed, and otherwise worked as desired. ‘Teachers who are look- 
ing for something new for personal work will find the preparation of this 
material interesting, but one must be prepared to make several attempts 
before complete success can be obtained. 

1 See ‘‘Nature Was Notably Aided,” A. V. H. Mory, Tu1s JourNAL, 6, 607-21 


(Apr., 1929). 
1663 





THE MULTIPLE PREPARATION OF HYDROGEN ELECTRODES 
V. RICHARD DAMERELL, WESTERN RESERVE UNIVERSITY, CLEVELAND, OHIO 


During some recent research work,! dealing with colloidal aluminum 
hydroxide, it was found that the hydrogen electrodes employed to measure 
the pH values of the sols began to give low voltage readings after a certain 
amount of use. This necessitated the frequent preparation of new elec- 
trodes, and in an attempt to save time at this task the technic outlined 
below was later developed. Since many other types of chemical work 
require the preparation of a great number of electrodes, it was thought 
that the publication of these notes might be of aid to other investigators. 

The method was worked out using platinum foil for the electrodes, 
and while it is undoubtedly applicable to other types, some changes would 
have to be made before it would apply to these. 


Experimental 


Building the Electrodes.—The electrodes had to be put together in- 
dividually, and the general method employed was that given by Clark.’ 
The pieces of foil were cut square, and approximately 0.75 cm. on a side. 
The wires were cut about 2 cm. in length. Unless the surface of the foil 
was bright, it was usually rubbed with the rounded end of a glass rod. 
This operation, by causing the platinum to become quite bright, later 


made it easier to tell, during the electrolysis in PtCl, solution, when the 
coating of platinum black was of sufficient thickness, and also improved 
the appearance of the coating. For welding the wire to the foil, a Meker 
burner was clamped to a ring stand in such a position that the flame played 
directly on the two, which had been carefully set in position on a smooth 
iron surface of some sort. When the electrode and wire came to a red 
heat, the flat end of a small iron bar was tapped forcibly down on the 
junction of the two. A good weld usually resulted. The end of this bar 
away from the flame had been thrust through a cork stopper which in turn 
was gripped by a buret clamp on a stand. The bar was thus able to be 
accurately set in place. At the proper time, the upper end was rapped 
smartly with a wooden block, completing the weld. 

The foil and wires were placed in the drawn out ends of short pieces 
of soft glass tubing (5-7 cm.), and the glass was then fused around them, 
leaving the end of the wire inside of the tube to make contact with the 
mercury that was added later. This was done entirely in accordance 
with the method given by Clark.? 

Construction of the Apparatus Used in Preparation of the Electrodes.— 
After making the electrodes, all subsequent operations, including satura- 
tion of the electrodes with hydrogen preparatory to use and removal 


1In the course of publication. 
2 Clark, ““The Determination of Hydrogen Ions,” 2nd edition, The Williams & 
Wilkins Co., Baltimore, Md., 1925, p. 173. 
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of deposits from old electrodes, were performed in the same apparatus, 
and in multiple. Six electrodes were treated at once, and this number 
could be increased further if desired. 

Nine holes were bored in a large rubber stopper, as shown in the figure. 
The six in a row were for the electrodes being treated. The two symmetri- 
cally opposite were for the reference electrodes; old, discarded hydrogen 
electrodes being generally used for this purpose. A tube, drawn to a tip, 
went through the ninth hole, to be used in the last operation of saturating 
the electrodes with hydrogen. ‘The holes for the electrodes were bored 
such a size that the electrode tubes would fit tightly after being inserted 
about a centimeter. This saved much time in insertion and removal, 
and took away much of the danger of sticking. A notch was cut along the 
side of the stopper to allow the escape of any gas formed. ‘The container 
was a 400-cc. lipless beaker, 
although any bottle of suffi- 
cient width of mouth and 
depth could be used. The 
hydrogen inlet tube was ad- 
justed so that it just missed 
the bottom of the container, 
and the foils of the electrodes 
came a little above this. 

To carry current to the elec- IERCUR) | MERCURY 
trodes, eight 30-cm. pieces of sul aid 
No. 24 double-cotton wound 
copper wire were cut, and the 
ends scraped free of insulation. PLAN ViEW or APPARATUS 
The ends of six of these were Hooked up for platinizing. 
wound together, and put into 
one of the two mercury cups shown in the figure. The ends of the other 
two were wound together and put into the other. All eight electrode tubes 
were partially filled with mercury, and into each was put the free end of 
one of the wires, in such a manner that the six electrodes being treated 
were connected to one mercury cup and the two reference electrodes to 
the other. Three Edison storage batteries (six cells) were used in series 
or parallel as the source of current for the various operations, and wires 
from these were dipped in the mercury cups. To reverse the current, ~ 
the wires leading. to the cups were reversed. 

Cleaning the Electrodes.—This operation was applied to new electrodes 
preparatory to platinizing and to old electrodes that needed a previous 
deposit taken off before replatinizing. The treatment was the same 
for each. After all eight electrodes had been inserted into the stopper, 
concentrated hydrochloric acid was poured into the container, and the 
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stopper, together with the electrodes and wires, was put in. Enough acid 
had been added to completely cover the electrodes. With the three bat- 
teries in series, the current was allowed to run for four or five minutes, 
the six electrodes being treated as the anodes. When the foils became 
bright, the stopper (still containing the electrodes and wires) was removed, 
and the electrodes and stopper were thoroughly washed with distilled water. 
The hydrochloric acid in the container was saved for future use and re- 
covery of platinum. 

Electrolysis in Sulfuric Acid before Platinizing.—Enough sulfuric acid, 
made by pouring one part of concentrated acid of commerce into five 
parts of water, was put in the container so that the platinum end of the 
electrodes would be covered completely. The stopper, still containing 
all of the electrodes and wires, was put into place, and connection made 
so that the electrodes being treated became the cathodes. With the three 
batteries in series, the current was allowed to run for several minutes, 
washing the electrodes thoroughly with hydrogen. 

Platinizing the Electrodes.—The stopper, with the electrodes and 
wires still in place, was removed from the container, the sulfuric acid 
poured out, and all parts washed well with distilled water. To the con- 
tainer was added a platinum chloride solution containing 5 grams of plati- 
num per liter. The stopper with the electrodes and wires was again put 
into place. The circuit was completed so that the electrodes being plati- 
nized became the cathodes. The three Edison storage batteries were 
hooked up in parallel, and a dial resistance was put in the circuit. Start- 
ing with 50 ohms, the resistance was decreased until deposition at the proper 
rate took place. A minute or two was considered enough time for the 
deposit to form, and this rate was usually obtained with a dial resistance 
of 10 to 20 ohms. Gently agitating the container by hand during this 
operation seemed to give better deposits. Deposition took place at about 
2.5 volts. 

Treatment with Dilute Sulfuric Acid after Platinizing.—After platiniz- 
ing, and thorough washing, the same strength sulfuric acid as was used 
before platinizing was put in the containers and the stopper, containing 
the electrodes and wires, was put into place. With the three Edison 
batteries in series, the platinized electrodes were made the cathodes, 
anodes, and cathodes in succession, the current being allowed to run for 
several minutes each time. 

Saturating the Electrodes with Hydrogen.—Without removing the 
electrodes from the sulfuric acid solution employed in the last operation, 
hydrogen gas, from a tank, washed successively with alkaline pyro- 
gallol and water, was passed in by means of a hydrogen inlet tube. 
A very slow stream of the gas was bubbled through for several hours. 
This operation seemed to shorten the time required for equilibrium to 
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be established when the electrodes were later saturated with hydrogen in 
the first pH measurement. 

After this the electrodes were ready for use, and were transferred to 
the electrode vessel. Using 0.05 M potassium acid phthalate solution, 
the following voltages were obtained with 12 electrodes, at 25°C., pre- 
pared in two successive amounts of six each, and using a normal potassium 
chloride-calomel-mercury half cell as the reference electrode. 


(1) 0.51965 volt (5) 0.51955 volt (9) 0.5198 volt 
(2) 0.5197 volt (6) 0.5197 volt (10) 0.5196 volt 
(3) 0.5197 volt (7) 0.5196 volt (11) 0.5196 volt 
(4) 0.51975 volt (8) 0.5185 volt (12) 0.51985 volt 


The voltage interpolated from the data of Clark® for this combination 
at 25°C. is 0.5198 volt. 
Discussion 


The method of treatment outlined above has another advantage be- 
sides that of saving time. After insertion of the electrodes into the stopper 
they are not touched by the hands at any time until ready for use. This 
eliminates much of the danger of soiling the electrodes, rubbing the foil, 


or bending it out of shape. 

If the voltage drop across the electrodes went very much over 2.5 volts, 
the platinum black deposited in a spongy form that did not adhere at all 
readily to the electrodes, and for this reason the parallel hook-up was 


used for platinizing. 
In saturating the electrodes with hydrogen, it was not found necessary 


to bubble the gas directly on the foil, but anywhere in the solution. Evi- 
dently the platinum black adsorbs the gas in solution readily. 

8 Clark, ‘“The Determination of Hydrogen Ions,’ 2nd edition, The Williams & 
Wilkins Co., Baltimore, Md., 1923, p. 275. 


Find Motor Fuels with Least Knock. Just how much knock automobile fuels used 
in the manufacture of high-test gasolines do away with has been found. 

Three engineers of the General Motors Research Laboratories, John M. Campbell, 
Wheeler G. Lovell, and T. A. Boyd, who reported their findings before the Society of 
Automotive Engineers recently, said they tried the different fuels on a standard engine 
and in each case noted the highest compression at which the engine would run smoothly. 

Normal heptane, which knocks more readily than ordinary gasoline, was used as 
the basis of comparison and varying mixtures of heptane with the more volatile fuels 
were tested. 

Heptane, it was found, first caused knocking when a compression ratio of 2.75 
had been reached. Benzene proved to be the most efficient anti-knock fuel as a com- 
pression ratio greater than 15 was reached before it began to cause noise. ‘The corre- 
sponding compression ratio for toluene is 13.60; for absolute ethyl alcohol, 11.60; 
iso-octane, 6.90; cyclohexane, 4.50; and normal pentane, 3.80.—Science Service 
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A CHAMBER SULFURIC ACID PLANT FOR LECTURE 
DEMONSTRATION 


W. C. OELKE, Hoty Cross CoLLEGE, WORCESTER, MASSACHUSETTS 


The field of lecture demonstration apparatus is by no means a new one. 
Many different types of apparatus have been developed to aid the student 
in grasping the chemical principles involved in certain processes. his 
is especially true, no doubt, in connection with the teaching of commercial 
methods for the synthesis of sulfuric acid. 

The usual apparatus for demonstrating the chamber process, however 
well it illustrates the chemical side of the method, shows little if any re- 
semblance either in form or arrangement to the actual sulfuric acid plant 
of commerce. It was on the hope of obviating this difficulty that the 
model plant herein described was built. In evolving the plant several 
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GAY LUSSAC ‘LEAD" CHAMBERS GLOVER 
TOWER TOWER 


LINE DRAWING SHOWING DETAILS OF CONSTRUCTION OF CHAMBER SULFURIC ACID PLANT 


points were kept in mind. First, the apparatus must be of glass so that 
reactions taking place can be readily observed. Second, except for tub- 
ing, the parts should be of standard glassware commonly available. Third, 
the apparatus should be so arranged as to be easily seen by a group of 
students, and at the same time follow the arrangement of the commercial 
chamber process as closely as possible. 

The material for the model consisted of a base board 75 cm. X 20 cm., 
two 25-cm. drying towers, two three-neck 500-cc. Woulff bottles, a small 
dropping funnel, a 250-cc. boiling flask, and a section of Fyrex combus- 
tion tube, 2.5 X 30 cm. Sufficient small-bore tubing is also needed to 
make the necessary connections. 

The Pyrex combustion tube serves as a sulfur burner, the sulfur being 
contained in a small porcelain boat. A piece of 6-mm. Pyrex tube was 
sealed to one end of the large tube. This serves to carry the SO, to the 
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bottom of the Glover tower. Here the ascending SO, filters through the 
broken porcelain saturated with HNO; run in from above by means of 
the dropping funnel. The gas takes up the oxides of nitrogen as evi- 
denced by the dense red fumes, and passes into a Woulff bottle which 
serves as the first chamber. The middle neck of this bottle, as well as the 
middle neck of the second chamber, is connected to the boiling flask which 
acts as steam generator. The steam inlet to the first chamber is fitted 
with a shut-off, so that water may be excluded and the formation of ‘‘cham- 
ber crystals’ shown. From the first chamber, the gases pass to the second 
chamber and from there to the bottom of the Gay-Lussac tower. This, 
like the Glover tower, is a drying tower filled with broken porcelain. It 
may be saturated with water or dilute sulfuric acid. The outlet on the 
top of the Gay-Lussac tower is connected to a water aspirator which takes 
the place of the chimney or stack in the large scale plant. The lower 
connections of both the Glover and Gay-Lussac towers are fitted with out- 
lets so that the liquids collecting in the reservoirs at the bottom of each 
may be removed for testing or for transferring to the top of the other. 

In operation the aspirator is started, creating a gentle draught of air 
entering at the open end of the sulfur-burning tube and passing through 
the apparatus. Burners are placed under the boat bearing the sulfur, 
and under the steam generator. The heating is continued in the first 
case only until the sulfur ignites. The steam generator is kept boiling, 
but as slowly as possible. 

It was found that the plant required little attention during the period 
of a lecture, once the burners and aspirator were suitably adjusted. All 
chemical and physical changes occurring in the commercial process were 
illustrated and the student was helped to gain an idea of plant arrange- 
ment. Enough sulfuric acid can be made in a fifty-minute period to carry 
out any tests upon the acid that may be desired. 


Coal-Oil Developments in Australia. It is understood (states The Industrial 
Australian and Mining Standard) that an Australian company is shortly to be formed 
in Sydney for the purpose of undertaking the utilization of coal by-products and for the 
extraction’ of oil and other products, such as fertilizers, from coal. Local rights over 
well-known German processes have, it is stated, been acquired. Both the Federal and 
State Governments have promised to go into the question of the establishment of an 
industry along these lines on the coal fields, and it is highly probable that they will give 
the new enterprise their coéperation. The Prime Minister (Mr. Scullin), when in 
Sydney recently, was sympathetic in his attitude toward a deputation which urged 
the establishment of this industry on the Maitland field. Mr. John Fanning, a broker 
of Sydney; in collaboration with his associate, who is now in Germany, announces that 
they had been granted a license to use what are known as the I. G. F. processes in 
Australia for the extraction of oil and other by-products from coal, and that an enter- 
prise on big lines will be established.— Chem. Age 





A LEEUWENHOECK MICROSCOPE 


THoMAS F. Murray, JR., 301 RipGEway AVENUE, ROCHESTER, NEw YORK 


For a man not possessed of a scientific education, the discovery of mi- 
crobes, of capillary circulation of the blood, of red corpuscles in the blood, 
of spermatic animalcules, of the mischievous effect of the aphides upon 
plant life, of the fibrous structure of the crystalline lens of the eye, the 
nature of the brain, nerves, hair, and epidermis might be considered a fair 
life’s work. Infact, not a few highly trained scientists of today entrenched 
in well-equipped laboratories and flanked by well-appointed libraries would 
be glad to have that number of equally important discoveries to their 
credit. To Anthony von Leeuwenhoeck these things were just the by- 
product of a hobby. 

His hobby was the making of better microscopes, which in the light of 
our present knowledge of microscopes, was not a particularly monumental 
undertaking, for this instrument before Leeuwenhoeck’s day was a pretty 
crude affair consisting of two lenses mounted in metal barrels and having a 
means by which focusing could be accomplished. As a microscope, the 
instrument was about as valuable as a pair of cheap opera glasses. Credit 
for the invention of this optical apparatus is divided between the great 
early optician, Galileo, and two Hollanders, Hans and Zacharias Janasen, 
who produced the first crude microscopes some time between 1590 and 1609. 
For the next fifty or sixty years the microscopes were of low magnifying 
power and were used principally as toys for the entertainment of people of 
leisure. 

On October 24, 1632, Leeuwenhoeck was born and, as he grew, he de- 
veloped a natural aptitude for scientific investigation. Everything he 
was able to lay his hands on was material for study. Plants, tadpoles, fish, 
crabs, oysters, bugs, their various parts and their parasites, came under his 
speculating, investigating observation. To learn more about these things, 
Leeuwenhoeck had to see them better. This required lenses. ‘The lenses 
commercially available were expensive and none too good. In his search 
for means of securing greater enlargement, he discovered the magnifying 
power of the sphere. Perhaps it was through a drop of water hanging from 
a shrub whose leaf he was studying, but we can imagine him reasoning that 
a droplet of glass would be more satisfactory. He demonstrated the 
superiority of single lenses of short focal length over the double lenses then 
in use and constructed a new type of microscope applying this principle. 

The accompanying cut is a photograph of a reproduction of one of Leeu- 
wenhoeck’s early microscopes. ‘The original is in the museum of the Uni- 
versity of Utrecht. The copy is one of fifteen produced by Dr. L. S. 
Ornstein, Director of the Physical Laboratory and Curator of the Museum 
in that institution. It is such a faithful reproduction of the original that, 
it is said, the original and reproduction could not be differentiated were it 
not for the inscription, ‘‘Copie Utrecht’’ engraved into the replica. Three 

1671 


TNL TT Tig APE 





1672 JOURNAL OF CHEMICAL EDUCATION JuLy, 1930 


of the copies were brought to the United States by Dr. Ornstein and given 
to his friends here; the subject of the above cut being the property of A. P. 
H. Trivelli, microscopist of the Eastman Kodak Company. 

The tiny spherical lens, only one millimeter in diameter, will be seen 
embedded in the body of the microscope directly below the specimen pin. 
At its widest point the instrument measures hardly more than an inch. Its 
over-all length is 2*/, inches while that of the solid portion is about 1°/, 
inches. ‘The long screw measures 1°/, inches. ‘The body is made of two 
sheets of copper riveted together and pierced at the point where the lens is 
to rest. This latter is held in place by being inserted between the two 
sheets in a recess spun into one of them. The specimen to be examined is 
placed on the needle above the lens and focused by means of the two 
adjusting screws, one roughly perpendicular to the base of the microscope 
and the other parallel to it. Thus focusing is accomplished by moving the 

specimen with respect to the 
fixed lens instead of vice 
versa as in our modern in- 


struments. 
Of the approximately two 
hundred microscopes Leeu- 


wenhoeck is known to have 

made, only thirteen remain 

today distributed among the 

museums and universities of 

Europe. In his will he 
MopEL oF EARLY LEEUWENHOECK Microscope bequeathed to the Royal 

Society of London, in which 
he held a fellowship from 1680 until his death in 1723, a cabinet of 
twenty-six microscopes with magnifying powers of from forty to one 
hundred sixty diameters. Each had mounted on it a suitable object 
and a magnified drawing of the specimen accompanied the microscope, the 
whole being the work of his own hands. Unfortunately, the collection was 
subsequently dissipated and none of these instruments have been preserved. 
It is with such crude and simple instruments as the one pictured here that 
Leeuwenhoeck obtained the data by means of which he refuted the preva- 
lent doctrine of spontaneous generation. He wrote a most interesting 
article on the flea, describing not only its structure but tracing out the whole 
history of its metamorphoses from its first emergence from the egg. The 
contribution is valuable not only for the exactness of his observations, but 
also for its incidental revelation of the extraordinary ignorance then 
prevalent in regard to the origin and propagation of ‘‘this minute and 
despised creature,”’ which was variously asserted to be produced from sand, 
from dust, and from the excrement of birds and animals, but which he 





Vou. 7, No. 7 A LEEUWENHOECK MICROSCOPE 1673 


showed was “endowed with as great perfection in its kind as any large 
animal’’ and proved to breed in the regular way of winged insects. He even 
noticed the fact that the pupa of the flea is sometimes attacked and fed 
upon by a mite—an observation which is said to have suggested the well- 


known lines of Swift. 
Because of the fine example of scientific method and technic which he set 


in the prosecution of biological research, Leeuwenhoeck well deserves the 
title ‘‘father of scientific microscopy”’ which has been bestowed upon him. 
His publications consist of 112 papers in the Philosophical Transactions 
of the Royal Society and twenty-six in the Memoirs of the Academy of 
Sciences of France, to which body he was elected a corresponding member 
in 1697. His collected works were published in Dutch and in Latin, each 
in seven volumes, shortly before his death and an abridged edition appeared 
in English in two volumes about seventy-five years after he died. 


Cellulose in the Light of the X-Rays. In.his Friday evening discourse on Jan. 24th 
at the Royal Institution, on ‘‘Cellulose in the Light of the X-Rays,” Sir William Bragg 
stated that when a fine pencil of X-rays traverses a fiber of any kind, cotton, hemp, 
ramie, jute, or such like, the mode of scattering indicates that cellulose is composed, 
in large part at least, of a mass of small crystals. That the same X-ray diagram is 
obtained from all fibers, even from animal cellulose, shows that we are dealing always 
with one and the same substance. It can further be deduced that there is in each 
crystal a periodicity parallel to the direction of the fiber; and this quantity can be de- 
termined exactly. The essential feature of the construction for cellulose suggested by 
both X-ray and by chemical evidence is the lorig chain of many links. The bonds that 
tie the links together are far stronger than those that tie the chain together; those that 
keep each of the cellulose chains together are as strong as the bonds in the diamond. 
Indeed, how could a thread carry a suspended weight unless there were great forces in 
play? But the side-to-side forces are far from being so strong. ‘There seems ground to 
suppose that bundles of these long chains form “‘crystallites,’’ small crystalline masses of 
which the cellulose is largely composed. When the thread is stretched the X-rays show 
that these bundles go more and more into line. When the stress is too great the bundles 
begin to slide past one another, and if the force is too great, they let go and the thread 


breaks.— Nature 

Lead Arsenate Sprays. In recent years lead arsenate solutions have been exten- 
sively used as insecticide sprays, and a leaflet issued by the U. S. Department of Agri- 
culture describes experiments by H. S. Swingle on the effects of such sprays. It was 
found that, at low concentrations of equivalent arsenic content, arsenious and arsenic 
acids are equally toxic to peach foliage. At higher concentrations arsenic acid is the 
more toxic. Arsenic acts as a cumulative poison within peach leaves. The minimum 
concentration of arsenic acid toxic to peach foliage contains the equivalent of 0.0012 per 
cent of arsenic pentoxide. Acid lead arsenates containing less than 0.25 per cent of 
arsenic pentoxide in water-soluble form gave minimum foliage injury. Nothing of prac- 
tical importance is gained by further reduction in soluble arsenic. Lead arsenate cannot 
be used upon susceptible plants without the addition of some material to prevent burn- 


ing.— Nature 
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THE SIXTH CENSUS OF GRADUATE RESEARCH STUDENTS 
IN CHEMISTRY, 1929 


CLARENCE J. WEST AND CALLIE HULL, RESEARCH INFORMATION SERVICE, NATIONAL 
RESEARCH COUNCIL, WASHINGTON, D. C. 


The Sixth Census of Graduate Research Students in Chemistry, 1929, 
continues the annual compilation which was first issued in 1924.! It is 
interesting to note the steady growth in the number of students in Ameri- 
can universities who are undertaking research in the various fields of 
chemistry: 1700 in 1924, 1763 in 1925, 1882 in 1926, 1934 in 1927, 2071 in 
1928, and 2498 in 1929. The present compilation includes returns from 
one hundred and thirty-four universities, of which twenty-one have re- 
ported members of the faculty only engaged in chemical research. 

In compiling the data for the past academic year, a questionnaire was 
sent to the head of the department of chemistry, with the request that he 
indicate other departments of his university in which chemical research 
was being done. To these also questionnaires were sent. This probably 
accounts for the increase in the number of research workers reported for 


TABLE II 


Number of Graduate Students Engaged in Research in Various Fields of Chemistry 


1929 1928 1927 1926 1925 1924 
Subject Total M D F Total Total Total Total Total 


General and Physical 448 194 254 406 430 343 240 
Colloid 82 33 49 86 79 58 69 
Catalysis 34 9 25 ¢ 27 28 31 51 
Subatomic and Radio 20 10 10 18 21 21 20 
Electro-Inorganic 24 9 25 21 38 
Electro-Organic f 5 10 13 11 18 
Photochemistry and Pho- 

tography 15 26 22 25 ‘ 24 
Inorganic if 116 101 
Analytical 41 75 71 
Metallurgical 36 11 j 21 38 
Organic 570 
Physiological 134 
Pharmacological 8 j 7 
Pharmaceutical 7 12 é } 14 
Sanitary 16 11 i 25 9 
Nutrition 47 44 58 48 
Food 31 11 20 18 27 
Agricultural 91 42 49 94 89 9) 
Industrial and Engineer- 

ing 91 54 37 45 156 1838 20:; 
Chemical Engineering 285 183 102 103 


TOTALS 2498 1200 1298 1291 2071 1934 1882 1763 1700 


1 Zanetti, Ind. Eng. Chem., 16, 402 (1924). Norris, [bid., 17, 755 (1925). West 
and Hull, Tuts JourNaL, 4, 909 (July, 1927); 5, 882 (July, 1928); 6, 1338 (July-Aug.. 
1929). 
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physiological chemistry and for chemical engineering. It should be 
noted that this year the separate classification, chemical engineering, 
has been used for the first time. This was done because of the feeling on 
the part of certain departments of chemical engineering that their work 
should not be included under the heading of industrial chemistry. In 
view of the fact that the data for many universities is a composite of 
several returns, the name of the head of the department of chemistry, 
which has appeared in previous compilations, has been omitted from Table 
I (see insert). 

It should be mentioned that in Table II, while a column is given to the 
faculty, the numbers given there are not included in the totals, as those 
numbers refer only to the graduate students, and are comparable with the 
totals for previous years. 

An effort has again been made to eliminate the counting of one person 
more than once. However, it is not always possible to detect such errors 
of listing, and the compilation is offered with the hope that, in the future, 
the heads of the various departments will see that this interpretation is 
strictly followed. 


Nature’s Legume Crops Select Poorer Soils. When a farmer plants a clover crop 
on a piece of poor land for the purpose of enriching it, and later on puts the field into 
some other crop, he is only duplicating a process that happens without human assist- 
ance wherever there are raw or impoverished soils. This is indicated by the results of 
observations by Dr. Elmer Campbell of Transylvania College, published in the scientific 
journal, Ecology. : 

Dr. Campbell studied a series of raw gravel exposures in Indiana and also a number 
of exhausted and abandoned fields in various parts of the South. He found that in all 
cases the larger proportion of legumes in the total vegetation was found on the poorer 
soils, and that as legumes increased the nitrogen content they were gradually replaced 
by other wild plants. For instance, on the Indiana gravel he found the plant popula- 
tion to be 100 per cent sweet clover on a three-year-old exposure, but a ten-year-old 
strip of sweet clover made up only 20 per cent of all the plants present. In the South 
the predominant wild legume of poor lands was lespedeza.— Science Service 

New Corn-Waste Chemical 690 Times Sweeter than Sugar. A new sweetening 
compound which is somewhat sweeter than saccharin and 690 times sweeter than sugar 
has been prepared by Dr. Henry Gilman and J. B. Dickey of the department of organic 
chemistry at Iowa State College at Ames from waste products of corn. The name of 
this compound is “the sy-isomer of 5-benzyl-2-furfuraldoxime.”’ 

Despite its sparing solubility in water it may become a pattern for new and valuable 
sweetening compounds. As yet, no study has been made of its physiological action. 
It is interesting to note that, unlike other artificial compounds of high sweetening power, 
this compound can be readily prepared from sugar by standard organic reactions. 
Other raw materials, like paper and cellulosic compounds, in general, can be used as a 
Starting point in its synthesis. 

Previously, Dr. Gilman and A. P. Hewlett prepared a compound from corn cobs 
which was 200 times sweeter than sugar.—Science Service 










DISTRIBUTION OF GRADES RECEIVED IN GENERAL CHEM- 
ISTRY BY THE STUDENTS IN THE VARIOUS SCHOOLS IN THE 
OKLAHOMA AGRICULTURAL AND MECHANICAL COLLEGE 


Otto M. SMITH AND H. M. TRIMBLE, OKLAHOMA AGRICULTURAL AND MECHANICAL 
COLLEGE, STILLWATER, OKLAHOMA 


This article deals with a study of grades made in chemistry by the stu- 
dents in the six schools in the Oklahoma Agricultural and Mechanical Col- 
lege with the object of determining, first, if the students in any school re- 
ceive higher marks in chemistry than those in the other schools, and second, 
if possible, the causes thereof. The results of two year’s study, 1927-29, 
show that those students in the Engineering school rank first; those in 
Science and Literature, second; and those in Commerce, Education, and 
Agriculture, as Osborn found,! ranked the lowest. This college is composed 
of six schools, Agriculture, Engineering, Home Economics, Science and 
Literature, Education, and Commerce. Chemistry is required of all fresh- 
men in all schools except Commerce. Opportunity for substitution of other 
sciences is given, and often taken. Owing to the number of students in- 
volved the writers believe the results to be representative of the average of 
the students. The tests used to determine these standings are the Iowa 
Chemistry Aptitude Examination CA-1, Revised A,’ the student’s score in 
the grade given at the close of the semester,* the Iowa Chemistry Training 
Examination C7-1, Revised A,* and the George Washington University 
General Chemistry Test.® 

The data is taken from the records made in the scholastic years of 1927- 
28 and 1928-29. In 1927-28 all students were given the same work regard- 
less of previous training in chemistry or school. But in the second year 
those students who had had chemistry in high school, and the home eco- 
nomics students were separated into other classes and given other courses. 
In 1928-29 those who had had high-school chemistry were handled as a 
separate class, and no report on the performance of these students is in- 
cluded in this paper. The home economics students likewise were han- 
dled as a separate class in 1928-29, but were given the two tests, just as were 
the other freshmen. The regular class took four credit hours of work per 
semester and the home economics students only three credit hours. Of 
course, semester grades of these two classes of students are not comparable. 

1 Osborn, R. A., ‘‘First-Year College Chemistry and Students from the School of 
Agriculture,” THis JouRNAL, 6, 2189-95 (Dec., 1929). 

2 Cornog, J., and G. D. Stoddard, ‘‘Predicting Performance in Chemistry,” Jbid., 
3, 1409 (Dec., 1926). 

3’ Smith, O. M., and Trimble, H. M., “Prediction of Future Performance of Stu- 
dents from Their Past Records,” Jbid., 6, 93-7 (Jan., 1929). 

4 Cornog, J., and G. D. Stoddard, ‘‘The Chemistry Training of High-School and 
College Students,’ Ibid., 6, 85-92 (Jan., 1929). 

5 Moss, F. A., Wm. Loman, and T. Hunt, ‘(Impersonal Measurements of Teaching,” 
Educ. Record, 10 (Jan., 1929). 

1676 





Vou. 7, No.7 DISTRIBUTION OF GRADES IN CHEMISTRY 1677 


In the year 1928-29 the class, at the close of the year’s study, was divided, 
and part given the Iowa Training Examination, and part the George 
Washington University Chemistry Test. This accounts for the smaller 
number of students taking these tests in 1928-29. 

The norms accepted are those given in the latest direction sheets ac- 
companying these examinations, namely: 


CA-1 CT-1 Geo. Wash. Univ. 
Test Rev. A Rev. A* Chem. Test 


No. cases 5917 474 3584 

Median 53 81 56 

Upper quartile 59 103 For those students who have had 

Lower quartile 38 63 but one year of college chemistry 
and no high-school chemistry. 


* For college chemistry. 


The other measures were the actual scores received in the first and second 
semester grades. ‘These scores were obtained from monthly written tests, 
daily, and laboratory grades. 

The general chemistry course consists of two hours of lecture and one 
afternoon of three hours’ laboratory .work followed by an hour of quiz. 
In the first laboratory period the aptitude test was given, and from the 
results of this test the group, varying from 100 to 200 coming on an after- 
noon, was sectionized according to the score into groups of not more than 
30 students. The sectionization the second semester was made upon the 
basis of grades received the first semester. All students received the same 
treatments, quizzes, and tests, but, in general, those from the different 
schools were in groups to themselves. No effort was made to give different 
work except that illustrative material in the lectures was that with which 
the student was probably most familiar. The greatest difference is that 
between the two years, for in the second year the home economics students 
are not present, nor those who had high-school chemistry. 


TABLE I 
Relative Standing of Students from Various Schools Who Took General Chemistry in 
1927-28 
: Chem. Training CT-1, 
Chem. Aptitude CA-1, Rev. A First Semester Second Semester Rev. / 
Rating School Median School Median School Median School Median 


Norms 53 Norms* 81 
Engineering 46 Engineering 59 Engineering 47 Engineering 90 
Science and Science and 

Literature 41 Literature 57 Education 45 Commerce 81 
Education 37 Agriculture 55 Commerce 45 S. and L. 78 
Home Econ. 37 Commerce 55 = S. and L. 44 Agriculture 67 
Commerce 35 Education Agriculture 43 Education 63 
Agriculture 35 Home Econ. 53 Home Econ. 41 Home Econ. 63 
All students 40 56 Ad 75 


* For college chemistry. 
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TABLE II 
Relative Standing of Students from Various Schools Who Took General Chemistry in 
1928-29 
Chem. Aptitude CA-1, Chem. Training Geo. Washington 
Rev. A First Semester Second Semester CT-1, Rev. A General Chem. 
Rating School Median School Median School Median School Median School Median 
Norms 653 Norms* 81 Norms**56 


_ 


Engr. 43 Engr. 52 S.&L. 45 Engr. 83 Engr. 45 


2 S.&L. 40 S.&L. 52 Educ. 45 S&L. 77 Com. 43 
3 Com. 36 Educ. 51 Engr. 45 Com. 73 Educ. 39 
4 Agri. 34 Agri. 52 Com. 46 Agri. 69 = Agri. 36 
5 Educ. 33.5 Com. 50.5 Agri. 42.5 Educ. 69 S.&L. 33 
6 H. Ec. 31 H. Ec. 63 


All students 37 52 45 72 39 
ae For college chemistry. 
** No high-school chemistry and one year of college chemistry. 

Comparison is made by means of the median score. When the scores 
were the same or very close, placing was determined by considering the 
other two quartile scores. 

The data in Table I and II show that the engineering and science and 
literature students consistently hold first and second rank and that home 
economics and agriculture students were the lowest in 1927-28. The 
following year home economics students again rated low in the Aptitude 


TABLE III 


Relative Standing of the Students from the Various Schools Who Completed the Course 
of General Chemistry 


1927-28 
Chem. Training C7-1, 
Chem. Aptitude CA-1, Rev. A First Semester Second Semester Rev. A 
Rating School Median School Median School Median School Median 
Norms 53 Norms 81 


1 Engineering 52 Engineering 63 Engineering 47.5 Engineering 87 

2 Science and Science and : 
Literature 47 Literature 62 Commerce 46.5 Commerce 81 

3 Commerce 45 Commerce 59 S.and L. 46 S. and L. 76 

4  HomeEcon. 42 Education 58 ‘Agriculture 45 Agriculture 7! 

5 Agriculture 42 Agriculture 57 Education 45 Education 67 

6 Education 42 Home Econ. 56 Home Econ. 40 Home Econ. 65.5 


All students 45 60 45 75 
1928-29 
Chem. Training C7-1, 
Chem. Aptitude CA-1, Rev. A First Semester Second Semester Rev. A 
Rating School Median School Median School Median School Median 
Norms 53 
1 Engineering 46.5 S. and L. 56 «6S. and L. 46 
2 S. and L. 42 Engineering 56 Engineering 46 
3 Agriculture 41 Agriculture 53.5 Education 45 
4 Commerce 39 Commerce 53 Commerce 46 
5 Education 36 Education 51 Agriculture 43 


All students 42 53 45 
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TABLE IV 
Number of Students Tested 

————Year—1097-28—_—. — Year—1928-29—_____——. 

Chem. Chem, Chem. Chem. George 

apti- First Second train-  apti- First Second train- Washing- 

tude semes- semes- ing tude semes- semes- ing ton, Gen. 

“A-1 ter ter CT-1 CA-1 ter ter CT-1 Chem. 


Engineering 199 182 132 132 158 127 104 53 46 
Science and Lit. 150 133 111 94 143 118 81 41 43 


Education 152 143 96 96 86 78 72 21 26 
Commerce 106 86 63 62 103 71 49 24 31 
Agriculture 82 73 70 62 107 84 76 49 53 
Home Econ. 101 96 78 74 97 69 


All students 790 713 550 520 694 478 382 257 199 


Examination, but since they received 25% less training would naturally 
place the lowest in the Training test. The data the second year, though 
clearly indicative as te the first and second place, is not sufficient to place 
any one school as consistently the lowest. 


TABLE V 
Comparison of Scores Received with Norms in the Iowa Aptitude Examination CA-1, 
Rev. A 
1927-28 1928-29 
. Quartile Quartile 
School Cases Upper Median Lower School Cases Upper Median Lower 
Norms 5917 69 53 36 Norms 5917 69 53 38 


Engineering 199 49 46 34 Engineering 158 53 43 33 
Sci. and Lit. 150 55 41 28 ~—=s Sci. and Lit. 143 49 40 29 


Commerce 106 50 35 26 Commerce 103 47 36 28 
Agriculture 82 46 35 21 # Agriculture 107 49 34 21 
Education 152 48 37 26 . Education 86 44 33.5 26 
Home Ec. 101 46 37 28 Home Ec. 97 42 31 21 


All students 790 52 40 28 ~—sAA‘iIL students 694 48 37 21 


TABLE VI 


Median Score Received in Each Part of CA-1, Rev. A, Examination by Students from 
the Various Schools in 1927-28 


Parts 
I II Ill IV 
Reading and General 
Rating Cases Arithmetic Reading Ability Selective Ability Information 
573* 18.53 15.7. 24.00 7.40 
1 199 Engr. 14.23 Engr. 12.422 S&L. 18.21 Engr. 5.93 
2 144 S.&L. 10.70 S.&L. 10.89 Enger. 16.94 Com. 4.50 
3 97 Com. 10.46 Com. 10.50 H. Ec. 16.80 S.&L. 4.26 
4 100 =H. Ec. 10.38 H. Ec. 9.60 Educ. 16.07 Agri. 4.18 
5 150 Educ. 10.29 Educ. 9.57 Com. 14.11 Educ. 3.77 
6 79 ~=«Agri. 8.71 Agri. 9.00 Agri. 12.75 H. Ec. 3.17 
All stu- 
4.4 


dents 790 10.7 10.4 16.3 
* Personal information from C, D, Stoddard, May 1, 1929, 
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Admitting these findings, some 
educators have affirmed that 
there is no class or school differ- 
ence as regards chemistry be- 
tween students if we consider 
only those who complete their 
freshman work. In order to de- 
termine the validity of this state- 
ment, median scores were ob- 
tained on those who completed 
the year’s work; these results 
are tabulated in Table III. 
Here again practically the same 
relative order is observed, the 
highest being the engineering and 
science and literature students, 
but the data is not very definite 
as regards the other schools. 
Home economics, education, agri- 
culture, and commerce seems to 
be the position as to the poorest 
performance. 

In Table IV the number of 
students involved is given. ‘The 
number is sufficient to be repre- 
sentative except in the C7-1, Rev. 
A and George Washington tests 
in 1928-29. 

In order to determine reasons 
for this consistent performance a 
study of the aptitude test was 
made. ‘This examination tests in 
four skills: arithmetic, reading 
ability, reading and selective 
ability, and general infornfation 
of a scientific nature. It is de- 
signed only to test and predict 
a pupil’s ability to study cheni- 
istry. 

In Tables V, VI, and VII the 
engineers ranked first in all tests 
except reading and selective abil- 
ity; the science students ranked 


Med. has 
dropped 60 for 2032 cases to 43 


for 5917 cases 


Remarks 
No students with H.-S. Chemistry 
since 


193 cases on parts of test 
high 


Includes students with H.-S. Chem. 
No students with H.-S. Chemistry 
No students with H.-S. Chemistry 


2.9 4.4 6.8 
5.6 7.49.6 Probably 
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TABLE VII 
Summary of Performance with the Iowa Aptitude Examination CA-1, Revised A 
.f 18.5 19.6 24.0 


Given at the beginning of the course 
1 


6.3 10.4 14.4 
5 


6.6 10.7 16.2 


QO: 
48 
53 


Q2 


Qn 
28 38.5 50 


21 37 
29 41 


Cases 
Q;s—Highest score made by three-fourths of the class. 


Q:—Highest score in the lower one-fourth of the class. 


Qe—Median score. 


1926 831 
1928 694 
1929 566 


Year 
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second in arithmetic and reading, first in reading and selective ability, and 
third in general information. The agriculture students were the lowest, 
ranking sixth in all except general information, where they ranked fourth, 
and the education students ranked fifth in all except reading and selective 
ability. These results are just what one might expect, knowing the inter- 
ests of these students. 

There is one striking difference between the education, commerce, and 
literature students, and those in the other groups. It is this, these 
students take chemistry as a required science, and do not use it as a founda- 
tion course for other work as is the case of the agriculture, home economics, 
and engineering students. ‘The science student elects it, hence should 


perform better. 
TABLE VIII 
Comparison of Scores Received with Norms for Colleges in the Iowa Chemistry Training 
Examination C7-1, Rev. A 
1928-29 1929-30 


Quartile Quartile 
School Cases Upper Median Lower School Cases Upper Median Lower 


Norms 474 103 81 63 Engineering 119 117 99 86 
Engineering 53 100 83 73 Commerce 16 =—-:116 98 
Science and Science and 

Literature 41 100 ce 59 Literature 51 113 94 
Commerce 21 89 73 68 Agriculture 63 107 
Agriculture 24 83.£ 56 Education 52 ~=101 
Education 49 62 54 Allstudents 301 112 


Home 
Economics* 69* 79 63 25 
All students 188** 98 76 60 


* Not included in total or average. 
** Total number of students included. 


One question may be raised: What would be the result if the chemistry 
texts were written and the courses taught by individuals with a type of 
mind and aptitudes as ascribed to the agriculturist, the home economics, 
and educational expert? ‘The writers can see no reason why the results 
would not be the same. 

It is clearly evident from the examination of this data that the students 
coming to Oklahoma Agricultural and Mechanical College are below the 
average in their preparation in arithmetic, reading, reading and selective 
ability, and general information of a scientific nature. 

This past year more careful selection of students has been made—so 
that this year (1929-30) these students were able to score in the Iowa 
Training Test obtaining a ranking above the norms given by Cornog and 
Stoddard. ‘This improvement is shown in Table VIII. 

Considering the handicap imposed by the presence of such a great num- 
ber of poorly prepared students a very good relative showing is made (see 





1682 JOURNAL OF CHEMICAL EDUCATION JuLy, 1930 


Table VIII) by the engineering and science and literature students, which 
group includes those majoring in chemistry and chemical engineering. 


Conclusions 


(1) It is clearly evident that there is a marked difference in the perform- 
ance in chemistry by the students in the different schools and that engi- 
neering and science and literature students rank higher than the others. 

(2) Evidence is not sufficiently definite to place the other schools. 

(3) In preparation, as in performance, the engineers and science and 
literature students are best, while the agriculture and home economics 


students are the poorest. 

(4) Performance in college chemistry in this school appears to depend 
largely upon the aptitude of the students and their prior preparation in 
high and grade schools. 


Artificial Snowflakes. ‘The first artificial snowflake ever made by man has been 
produced in Los Angeles, a city which almost never sees natural snow, by Prof. John 
Mead Adams, of the University of California’s Los Angeles laboratory, and is reported 
by him to the American Physical Society. 

Ordinary methods of freezing samples of fog or of cooling water sprays or moist 
air do not produce snowflakes but only frost crystals, hailstones, or other bits of ice. 
How to form the beautiful lacy structure of snowflakes has been one of Nature’s secret 
processes, carried out only in the upper air. 

After ten years’ work, Professor Adams has perfected an apparatus in which real 
snowflakes can be produced, although they are microscopic in size, the largest measuring 
less than one-ten thousandth of an inch. A stream of cold dry gas from evaporating 
liquid air passes into a cold chamber also supplied with a stream of cold moist air only a 
degree or two above the freezing point of water, but hundreds of degrees warmer than 
the stream of dry gas from the liquid air. 

When the super-cold dry gas from the liquid air meets the cold but moist stream 
of ordinary air, thousands of very tiny snowflakes are produced. Some of these can be 
caught on an illuminated glass plate and watched under a micgoscope. A part of them 
grow larger at the expense of their smaller fellows, a cannibalistic process believed to 
happen also in the upper air when natural snowflakes are produced.—Baltimore Sunday 


Sun 


Dead Sea Potash. In an interview Dr. S. Van Vriesland said that it was first 
intended to extract potash from the Dead Sea, then bromide, and eventually, wher 
transport facilities are adequate, it might be possible to produce common salt on : 
commercial scale. At present transport was by road, and before the work could b 
fully developed a railway down the Jordan Valley would be needed. The salt wate 
was run into shallow pans and left in the sun to evaporate, a method that will be usec! 
when the work is developed, but the pans at present were for experimental purpose 
only. Dr. Novomeysky, who formed the company, had been working at the Deac 
Sea for nearly 20 years, and recent tests had been extremely satisfactory. The potash 
would be used largely for fertilizer in Palestine. —Chem. & Ind, 





A REPORT OF FRESHMAN CHEMISTRY LABORATORY 
ADMINISTRATION 


SauL B. ARENSON, UNIVERSITY OF CINCINNATI, CINCINNATI, OHIO 


In order to ascertain what was considered as necessary equipment to be 
placed in freshman laboratory outfits, as non-returnable, as well as return- 
able, a questionnaire was submitted to a group of large universities. Ques- 
tions were also asked as to charges for chemicals, use of laboratory currency, 
stockroom accounts, and other problems of stockroom administration. 

As a result of the answers submitted by these institutions 


Chicago, University of 9. Ohio State University 
Cincinnati, University of 10. Purdue University 
Columbia University 11. Southern California, Univer- 
Harvard University sity of 

Illinois, University of 12. Syracuse University 

Iowa State University 13. Pennsylvania, University of 
Nebraska, University of 14. Wisconsin, University of 
Northwestern University 


the data were tabulated in the following report. 


Laboratory Supplies 


Number of institutions supplying material as: 
‘(A) Returnable (used as a loan) 
* (B) Non-Returnable (purchased by student). 
II. Number of institutions not supplying material. 


_ 
> 


ARTICLE No. SIZE 
Balance i! 
Beakers 3 1 nest (50-1000) 
Beakers 1 nest (50-1000) 
Beakers 1 nest (50-1000) 
Beakers j 1 nest (50-1000) 
Beakers 1 nest (50-1000) 
Beakers 1 nest (50-1000) 
Blow pipe 
Board transit 
Boat—porcelain 
Borer, cork 
Bottles, vial mouth (90-1000) 
Bottles, vial mouth (90-1000) 
Bottles, salt mouth é (250-500) 
Bottles, salt mouth (250-500) 
Brush—test tube 
Brush—funnel 
Buret—plain 
Buret—plain 
Burners 
Burners 
Burner, wing top 
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ARTICLE 


Casserole 

Casserole 

Charcoal block 
Clamp—buret 
Clamp—buret 
Clamp—pinch 
Clamp—pinch 
Clamp—screw 
Clamp—test tube 
Crucible and lid 
Crucible and lid 
Cylinder, graduated 
Cylinder, graduated 
Desiccator 
Dishes—evaporating 
Dishes—evaporating 
Dishes—evaporating 
Dishes—iron 
Dishes—lead 
File—round 
File—triangular 
Flasks, Erlenmeyer 
Flasks, Erlenmeyer 
Flasks, Erlenmeyer 
Flasks, filter 
Flasks, Florence 
Flasks, Florence 
Flasks, Florence 
Flasks, Florence 
Forceps—pair 
Funnels 

Funnels 

Funnels 

Funnels, separating 
Gauze, wire 

Gauze, wire 
Goggles 

Knife and case 
Litmus-paper (pkg.) 
Litmus-paper (pkg.) 
Lock and key 
Matches—box 
Matches—box 
Mortar and pestle 
Paste tube 
Pan—granite 
Paper—filter 
Paper—pad 
Plate—blue glass 
Plate—glass 


No. 
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(25-100 cc.) 
(25-100 cc.) 


Assorted (5-12 em.) 
Assorted (5-12 cm.) 
Assorted (5-12 cm.) 


(100-250 ce.) 
(100-250 ec.) 
(100-250 cc.) 


(100-1000) 
(100-1000) 
(100-1000) 


Including Hirsch 


Assorted !/:-1 pkg. 
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ARTICLE > S1ze 


Plate—glass 

Plate—glass 

Plate—glass 

Pipet 

Platinum wire and holder 
Reagent bottles 

Reagent bottles 

Reagent bottles 
Retort—glass 

Rings, iron 

Rings, iron 

Rings, iron 3 

Rod—light glass 10 ft. 

Rod—light glass 21/» ft. 

Rod—light glass 2 ft. 

Rod—light glass 1 ft. 

Rod—light glass 2 oz. 

Rod—light glass 2 rods 

Sand bath 1 

Soap—bar 1 
Spatula—porcelain 1 

Splints 5 

Sponge 

Spoon—deflagrating 

Square asbestos 

Stand—ring 

Stoppers—corks Assorted 
Stoppers—rubber Assorted 
Supply pads 
Support—funnel 
Support—test tube 
Thermometer 

Tongs, crucible 
Towel 

Towel 

Triangle—clay 
Triangle—clay 
Triangle—wire 
Tripod 
Trough—pneumatic 
Tube, drying 

Tube, hard glass 
Tube, test, hard glass 
Tube, test, hard glass 
Tube, test, hard glass 
Tube, test, hard glass 
Tube, thistle 

Tubes, small test 
‘Tubes, small test 
Tubes, small test 
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Tubes, large test 
Tubes, large test 
Tubes, large test 
Tubes, large test 
Tube, test, side neck 
Tube, U—side arms 1 
Tubing, glass 31/2 ft. 
Tubing, glass 5 ft. 
Tubing, glass 6 ft. 
Tubing, glass 7 it. 
Tubing, glass 10 ft. 
Tubing, glass 50 g. 
Tubing, glass 17 ft. 
Tubing, gas rubber 1 piece 
Tubing, gas rubber 2 it. 
Tubing, gas rubber 3 ft 
Tubing, gas rubber 6 ft. 
Tubing, gas rubber 9 ft. 
Less than 
Tubing, rubber maroon 1 ft. 
Tubing, rubber maroon ttt. 
Tubing, rubber maroon 18 in. 
Watch glasses 1 50-100 mm. 
Watch glasses 50-100 mm. 
Watch glasses é 50-100 mm. 
Watch glasses 50-100 mm. 
Weights, set of 
Wire, copper 
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Additional Data 


1. Do you use combination or key locks and do the students purchase or are they loaned 
such locks? 
Answers: key lock loaned (9); purchased (2); either or both loaned (3). 
2. How much is added to the cost to determine sales price of apparatus or equipment? 
Answers: nothing (3); 10% (6); 15% (2); not over 25% (2); no answer (1). 
3. Does the stockroom lend equipment or is there a separate service for this purpose? 
Answers: loaned by stockroom only (13); separate service only (0); both of 
above (1). 
4. Does the stockroom charge for chemicals and reagents? 
Answers: yes (5); no (7); yes, but not for freshmen (1); yes, for alcohol, ether, 
CCl, ete. (1). 
5. Does the stockroom maintain a running charge account for each student or does it 
use some form of coupon on purchasing system? 
Answers: running charge account (9); coupon system (5); contemplate use of 
coupon system (1). 
6. If a coupon system is used, what is the initial investment asked of the student? 
Answers: $2.50 (1); $2.00-5.00 (contemplated) (1); $5.00 (2); $7.00-10.00 (1); 
$15.00 (1). 
7. What laboratory fees are freshmen students charged for the use of laboratory sets and 
desks? 
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Answers: nothing (4); $3.00 (1); $4.00 (1); covered by tuition (1); 45-50% 
fees (1); $10.00 per quarter (1); $14.00 per semester (1); $12.20 (1). 
8. What reserve or non-expendable deposit is a student required to make to assure pay- 
ment of breakages at the close of the year? 
Answers: none (4); $2.00-5.00 (1); $2.50 (1); $5.00 (2); $5.00 per course (1); 
$5.30 (1); $10.00-30.00 per course (1); $25.00 (1); bond (1). 
9. Isa student responsible for ordinary wear and tear on the equipment (especially wood 
and metal apparatus)? 
Answers: yes (3); no (10); yes, above 50¢ (1). 
Is the student charged with full cost of breakage of expensive or special apparatus? 
Answers: yes (10); no (2); just for repairs (1); no, except for carelessness (1). 
Are students permitted to borrow equipment without an order from their instructor? 
Answers: yes (7); no (5); yes, except freshmen (1); both, yes and no (1). 
Do you lend equipment to students over extended periods of time? 
Answers: yes (13); no (1). 
What system is used for insuring that loaned equipment will be returned on time and 
in good condition? 
Answers: none (2); damage and rental charge (1); fine (4); rental charge (1); 
checked at intervals (2); deposit covers loan (1); loan books (1); supervision of use (1). 


Production of Tantalum, Rarer than Gold, Increases. Strange tantalum, the metal 
rarer than gold, which absorbs 740 times its volume of hydrogen gas, successfully resists 
attack by the strongest mineral acids, and changes alternating into direct current, is 
finding greater use for dental instruments, surgical tools, pen points, hypodermic 
needles, and acid-proof pumps, Prof. George W. Sears, of the University of Nevada, 
recently reported to the American Institute of Mining and Metallurgical Engineers. 

Even though tantalum was used for electric light filaments in 1906, until the past 
few years it has been only a rarity. It forms a much smaller portion of the earth’s 
crust than gold, it is estimated. The production in 1928 was 35,000 pounds. Because 
it absorbs gas so well, it is used for the metal parts of vacuum tubes. Although there 
are other substances, which when used as an electrode of an electrolytic cell permit the 
passage of electricity in only one direction, tantalum is the best, said Prof. Sears. Elec- 
trolytic rectifiers for charging storage batteries contain it. ‘‘Aqua regia, which readily 
dissolves both platinum and gold, has no action on this metal,’’ continued Prof. Sears. 
Hydrofluoric is the only acid successful in attacking it. Strong alkalies have no effect 
on it. ‘Tantalum can be cold rolled to a sheet one-thousandth of an inch thick. It is 
found in the Black Hills of South Dakota and in Australia.—Science Service 

Little Danger of Carbon Monoxide Poisoning in Large Garages. Little danger of 
carbon monoxide poisoning was found in multi-story garages in experiments conducted 
by W. C. Randall and L. W. Leonhard, Detroit engineers. The greatest concentration 
of the gas found in large garages during many tests is only sufficient to cause attendants 
to have headaches. 

A fast running motor exhausts between one and one and a half cubic feet of carbon 
monoxide every minute. ‘The concentration in multi-story garages, however, was 
found never to exceed one and a half parts in 10,000, and this only during rush hours. 

Even in cold weather, when ventilation is limited, this type of garage is large 
enough to hold the excess gas without dangerous concentration, and the movement of 
cars keeps it stirred up and prevents pocketing, the two engineers reported.— Science 


Service 








OXIDATION-REDUCTION EQUATIONS 


My DEAR Mr. REINMUTH: 


Your recent articles in the JOURNAL dealing with oxidation-reduction re- 
actions are not only thought-provoking but, as I hope you will find, cor- 
respondence-provoking also. It seems to me that you have outlined the 
subject on the basis of the theory of atomic structure in a very satisfactory 
way. My personal reaction is favorable—on the whole. But certain 
points in connection with your reply to the inquiry by C. A. G. in the May 
issue lead me to write to you in a somewhat controversial spirit. 

Frankly, I do not believe that you are in accord with the majority of 
teachers of chemistry who have to teach oxidation-reduction reactions and 
who at the same time have tried to keep in touch with the modern trends of 
theory as applied to this most difficult type of reactions with which ele- 
mentary or second-year students have to deal. My contentions, made in 
the interests of chemical education, are these. 

First. On page 1182 of the May number of the JOURNAL you state: 
“The fact is that KMnO, does not yield ‘nascent’ (or atomic) oxygen.”’ 
Mr. Editor, your evidence? As a matter of opinion I agree with you but 
searching of the literature has failed to produce the desired evidence. In 
fact, the evidence, as far as it goes, is against us; KMn0O, in the presence 
of fairly concentrated sulfuric acid does yield oxygen. Other teachers of 
chemistry besides myself would be gratified, I am sure, to have some real, 
convincing evidence that the same thing may not happen at all in more di- 
lute solution. 

Second. ‘The JouRNAL OF CHEMICAL EpucaTION has weighty influence 
among teachers of chemistry; it is regarded as authoritative. Lest your 
personal preference in avoiding assigning valences to the individual atoms 
in an ion be regarded by readers of the JOURNAL as an official pronounce- 
ment of the Division behind the JouRNAL, let me be one to register opposi- 
tion to your views on the matter. We assign valence to carbon in writing 
the structural formula of acetic acid used in teaching organic chemistry; 
why not retain that valence when dealing with the acetate ion? We assign 
valence to sulfur when we explain the formation of sulfuric acid from sul: 
furyl chloride and water; why not retain it when dealing with the sulfate 
ion? .Why should we go consciously out of our way to avoid assigning 
valences to the atoms in an ion when those same avoided valences must be 
assigned to deal intelligently with the molecule in which the valence forces 
must be substantially the same? Why not assign valence to the Mn in 
MnO,;"? 
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Third. The reaction between ferrous sulfate and potassium permanga- 
nate in the presence of sulfuric acid would be represented, if I am not mis- 
taken, according to your method, by: 


(1) 5Fet+—+» 5Fettt + 5e 
(2) MnOy~ + 8H* + 5e —> Mnt* + 4H,0 


Reaction (1) probably represents the real mechanism; the fact that the 
oxidation of the ferrous ion may be accomplished with salt bridge and 
wire connection is evidence of this. Reaction (2) may be correct as a 
“summed up’ reaction but as a representation of the mechanism it is 
unnecessarily complex and it is not the most reasonable—it implies that the 
reaction is of the ninth order—that reduction of the MnO, may take place 
only when ‘‘bombarded”’ simultaneously by eight H* ions in the presence of 
the available electrons. 

Is it not more reasonable and more logical—and it is certainly simpler— 
to assume the existence of heptavalent manganese ions? With this as- 
sumption the reaction comes down to this: 


(1) 5Fet+ —> 5Fett+ 
(2) MnO,~ == Mn? + 40-- 


. Mn*? + 5« —> Mnt* 


Modern chemists generally believe in the near-universality of equilibria 
in solutions; they believe that even nitric acid and sulfuric acid may yield 
some OH ~ in aqueous solution; they believe that in the ionization of water 
itself, relatively slight as it is, there is some secondary ionization yielding 
0--. We know that MnO; exists. Why not then assume the existence of 
heptavalent Mn ion, the equilibrium tending strongly to the MnO,~ side? 
Also is it not generally believed that when water forms in solution from Ht 
it does so by union with OH™~ or O-~? 

So it seems to me that in the interests of chemical pedagogy you should 
give publicity in some manner or other to this other view which I am firmly 
convinced will be in closer accord with the views of those actually teaching 
the subject. This mechanism is more readily visualized by the student, 
is infinitely simpler to teach and, more important than either of these, it 
is probably a more nearly correct picture of the actual mechanism. 

W. B. MELDRUM 


HAVERFORD COLLEGE 
HAVERFORD, PENNSYLVANIA 


DEAR Dr. MELDRUM: 
Your letter is representative of a number of comments called forth by the 
correspondence on oxidation-reduction in the May JouRNAL (pp. 1180-4). 
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At least one of the criticisms advanced is well founded and I shall 
acknowledge it in more detail. Others, it seems to me, are based on mis- 
conceptions. ‘These also it seems worthwhile to discuss briefly, for the 
sake of removing false impressions. 

It may not be amiss to begin by saying something of the policies of the 
JouRNAL—not from the standpoint of one who is empowered to make of- 
ficial pronouncements on the subject, but from that of one who has 
had somewhat more than average opportunity to observe those policies 
in operation. It is, then, my personal and private understanding that the 
JOURNAL is not supposed, either by its staff, its sponsors, or its readers, to 
be authoritative in the sense that any and all opinions and preferences ex- 
pressed in its columns are to be accepted without question as gospel. Per- 
sonally, I believe, or at least hope, that the members of the Division of 
Chemical Education and other readers of the JOURNAL expect the staff to 
exercise all due diligence, and to employ the services of reviewers when 
necessary, to avoid publishing statements contrary to fact. There has 
never been, so far as I am personally aware, any demand from any source 
for an editorial censorship of opinion. It is my private notion that any 
such censorship would be highly undesirable, and I will undertake to demon- 
strate upon demand that it would be impracticable. 

Freedom of opinion in matters not yet submissible to rigorous experi- 
mental investigation seems to me, therefore, to be one of the policies of 
the JOURNAL, and one which applies with particular force to the corre- 
spondence columns. If this policy is to be applied to contributors in 
general, it must, I think, apply equally to members of the JouRNAL staff 
who contribute under their own signatures. No individual employed by 
the JOURNAL automatically becomes infallible thereby. Perhaps I may 
be permitted to doubt privately that the JouRNAL could locate and employ 
infallible individuals, and so receive the benefit of their infallibility. Hence, 
the opinion of a member of the staff, as such, is worth precisely as much or 
as little as that of any other contributor, as such. 

It follows, therefore, that my advocacy of the electronic method of 
balancing oxidation-reduction is based ona personal preference (in which, by 
the way, the editor-in-chief does not concur). What that abstraction which 
we have been calling the JOURNAL may think of it, Iam not prepared to say. 

I would not leave the impression that this preference is a matter of whim 
or caprice. It is, in fact, predicated upon my conception of the proper 
objectives of a course in elementary chemistry, which is, in turn, based o:: 
my philosophy of education (7. e., upon my beliefs as to what it is possible 
and desirable for education to accomplish). While none of these funda 
mental convictions of mine is, I hope, the result of a pure act of faith, any 
ultimate decision arising out of them must involve a large element of per- 
sonal judgment. 
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Obviously a method of instruction can have no intrinsic merits or ad- 
vantages. It must stand or fall by reason of its effectiveness in attaining 
certain objectives and by reason of the worth of those objectives. What 
little I shall have to say in favor of the electronic method in answer to 
your questions will of necessity, therefore, be suspended in thin air. 

With this understanding, I may begin by saying (as a matter of personal 
opinion) that the concept of valence is a troublesome vestigial appendage 
surviving from a comparatively primitive stage in the development of 
chemistry. It is a matter of demonstrable fact that the term has outlived 
its necessity; it is my personal opinion that it has largely outlived its use- 
fulness save as a linguistic convenience. In the light of our present knowl- 
edge it would be entirely possible, and I think desirable, to write a thorough 
and comprehensive text on elementary chemistry without employing the 
term at all. There is not, to my knowledge, any phenomenon in which the 
empirical abstraction known as valence can be legitimately and helpfully 
applied, which does not lend itself to more concrete and fundamental dis- 
cussion in terms of electrons, shared or transferred. 

Instead of making a clean sweep of-the superfluous concept of valence, 
we all do one of two things. We either ignore electrons and protons as 
much as possible and continue to teach in terms of valence, or we attempt 
to compromise by going the long way around and showing how valence can 
be interpreted in terms of electrons. 

The first method seems to me reactionary, the second leads to difficul- 
ties. These difficulties are never more apparent than when we attempt to 
recast our various so-called ‘‘definitions’’ of valence in terms of electrons. 
Aside from the inherent impossibility of truly defining any abstraction in 
concrete terms, we are faced by the fact that this particular word does duty 
in a number of different senses. I shall not labor this point, but I invite 
you to prayerful consideration of the sixteen ‘‘definitions’’ of valence 
recently compiled from sixteen widely used high-school texts by Professor 
J. O. Frank.! 

As I have already intimated, it would be my personal inclination to pick 
the concept of valence up by the scruff of the neck with a long pair of 
tongs and drop it overboard and out of elementary chemistry entirely. 
Those students who survived the first year and came back for more chem- 
istry would receive a heart-to-heart talk on the subject purely for the pur- 
pose of enabling them to read the literature intelligently. 

Since it would generally be considered indefensible to follow so radical 
an inclination, I have not abandoned the concept entirely but have pre- 
ferred to do my reasoning and explaining in terms of the more concrete 
and fundamental electron. 


1 Tuts JOURNAL, 5, 1476-9 (Nov., 1928). 
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Jette and La Mer? have discussed the advantages of the electronic method 
of equation-balancing at some length and I shall not quote them in full 
here. ‘Two points are worthy of emphasis however. The first is that this 
method emphatically does not (as you erroneously suppose) imply any- 
thing whatever about the mechanism of the reaction. It deals only with 
initial reactants and final products and it includes nothing more imaginary 
than electrons. This, it seems to me, is one of the chief merits of the system. 
It assumes neither Mn’*, Cr®+, N5+, 0?-, nor nascent oxygen. As long as 
we know so little as we do about the mechanisms of many reactions, it is 
idle to talk of giving the student a ‘correct picture of the actual mecha- 
nism.’’ If, as I surmise, you really meant to write “a more reasonable 
picture of the actual mechanism,” you again introduce a matter involving 
widely varying personal opinions. ‘To me, personally, Mn’ is not very 
reasonable.” 

The second point to be taken into account is that it enables one to deal 
quickly and simply with some reactions which are very difficult and tedious 
to handle by any valence-change method, no matter how arbitrary and 
far-fetched the assumptions one permits himself. I cite an example 
offered by Jette and La Mer: 


2Na2S.03 + I: —> Na2SOe + 2Nal 


Therefore I hesitate to assign valences to constituent atoms in compound 
ions when dealing with oxidation-reductions, firstly because it is entirely 
unnecessary to do so, and secondly because it is sometimes difficult or 
impossible to do so on other than an arbitrary basis. 

It may or may not be so that the majority of chemistry teachers disagreee 
with me in this. But either way the fact means nothing. One could draw 
any one of three conclusions, all of which would be equally reasonable on 
the basis of this fact alone: (1) that the majority of chemistry teachers 
would do well to change their views; (2) that I am an enthusiast with a 
bee in his bonnet; (3) that for any one of us the method which he hon- 
estly prefers is best. 

You are quite right in objecting to the statement that KMnO, does not 
yield nascent oxygen in dilute sulfuric acid solution. In making that 
statement I was wrong on at least three counts. I fell into a tactical error 
in adding a second and superfluous reason to one which was quite sufficient 
in itself. I was guilty of inconsistency in advocating a method which elim:- 
nates the necessity of speculating on the mechanism of the reaction, 
only to comment on the probable nature of that mechanism in the nex! 
breath. And finally I committed the scientific crime of making a state- 
ment which is supported by insufficient and purely negative evidence. 

One would ordinarily expect a decomposition involving the evolution of 


2 THs JouRNAL, 4, 1021-30 (Aug., 1927). 
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nascent oxygen to go on to completion due to the escape of the gas.* It 
is quite possible to assume, however, as others have done, that there is an 
equilibrium of such nature that the amount of oxgyen present does not 
exceed the solubility of the gas in the solution in question. 

Otto REINMUTH, Associate Editor 


3 It should be noted that the oxidizing effects produced preclude the possibility 
that the decomposition takes the course: 
MnOQ,- —> Mn*t + 40 
One may assume the improbable formation of Mn.O;, the anhydride of a strong acid, 
in dilute aqueous solution, with subsequent decomposition, 
Mn,0; == 2MnO + 50 
or one may postulate a self-oxidation-reduction on the part of the permanganate ion, 
such as: r 
2MnOQ,~ + 2H*+=—= 2Mn0 + H.O + 50 
2MnO + 4H.SO, == 2MnSOQ, + 4H20 
It is also possible to write such an equilibrium as you have suggested, 
MnOQ,- == Mn++ + 40--, 
if an equilibrium of that kind really seems plausible to you. 


City Gas Chief Source of Carbon Monoxide Deaths. City illuminating or manu- 
facturing gas is the chief source of deaths from carbon monoxide poisoning, the com- 
mittee on poisonous gases of the American Medical Association has recently reported. 

“The increasing use of city gas for heating homes may involve a large increase of 
fatalities both of individuals and of entire families unless an efficient inspection super- 
vision and control of household gas appliances is established,” the committee stated in 
its report. ‘‘City gas of high calorific value contains much less carbon monoxide than 
gas of low calorific value. It is in the interest of public health and safety that the 
amount of carbon monoxide in city gas should be reduced. To this end the price of gas 
should be based on the heat unit instead of the cubic foot. Scientific investigation for 
the development of less poisonous gas deserves liberal financial support.” 

The committee recommended that victims of carbon monoxide poisoning be treated 
with immediate artificial respiration by the prone pressure method. Pulmotors, lung 
motors, and similar mechanical devices should be discarded in favor of the prone pressure 
method. Inhalators, on the other hand, were recommended to be used to supply the 
victim with a mixture of oxygen and 5 to 7 per cent carbon dioxide, or with oxygen 
alone if the carbon dioxide is not available. Such a patient should be kept warm and 
prevented from making any physical exertion, even so little as sitting up, until he is 
fully restored to normal condition. Heart strain may result from allowing a partially 
resuscitated person to walk about or otherwise exert himself.—Science Service 

Find Three Vitamins in Malted Milk. Cheering news for those who make malted 
milk the mainstay of the working or school day is to be found in the report of E. J. 
Quinn and L. B. Brabec of Columbia University to the American Home Economics 
Association. 

These investigators have found malted milk a good source of vitamins A, B, and G. 
However, a sample of a chocolate-flavored variety had not so high a vitamin content 
as the unflavored or “‘straight’’ malted milk. The extensive use of malted milk for 
invalid and infant feeding led the investigators to examine samples for vitamin content. 
Vitamin A is known as a preventive of eye disease, vitamin B prevents beri-beri, and 
vitamin G prevents pellagra.— Science Service 
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Shaking Machine for Ana- 
lytical Work. A. L. Roma- 
NOFF. Science, 71, 320 (Mar. 
21, 1930).—This machine con- 
sists of a box with compart- 
ments (1) hinged toa base (2) 
and brought into a swinging 
motion by an electric motor 
(3) through a mechanical ‘‘sys- 
tem of four-links chain,” 
where (4) and (5) are the axes 
of oscillation and rotation, 
and (6) is the maximum am- 
plitude of swinging. Other 
parts of the machine are in- 
dicated: the hinges (7) and 
(8), shear legs (10) with crank 
and pin (11), bearings (12), 
motor pulley (13), driving 
pulley (14), belt (15), and base 
plate (16). 

-The shaking can be done 
in the box (1) with several 
samples under various ampli- 
tudes of swinging. The first 
row of compartments (ia) 
provides mild, the second (14) 
moderate, and the third (1c) in- 
tense shaking. If it is neces- 
sary, the amplitude of swinging 
in the machine can be easily 
adjusted by displacing the 
crank pin (11); and the speed 


of rotation can be regulated by the speed of the motor (3), 


using either a rheostat or several sizes of motor-driven p 
‘ G. H. W 


(13). 


of 60°. 


is poured on it. ; ‘ 
an angle of 93 to 98° as shown in Figure 1. 
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How to Facilitate Filtration in the Laboratory. A. 
Partow. Chem.-Ztg., 54, 183 (Mar. 5, 1930).—The process 
of filtration cannot always be hastened by suction. Funnels 
usually have an angle slightly larger than the required angle 


Hence the filter paper may tear when a heavy liquid 
It is therefore advisable to fold the paper to 
Then the 
whole surface of the paper will touch the sides of the funnel. 
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Otten the liquid does not fill the stem of the funnel completely, even if stem is pre- 
viously filled, but flows down in droplets. This is due to the fact that a small chan- 
nel is formed where the paper is folded together. Air passes through this channel, 
breaks the liquid column in the stem of the funnel, and thus lowers the speed of 
the filtering process. The filtration proceeds irregularly. The entrance of air cannot 
be prevented by wetting the paper and pressing it tightly to the wall of the funnel. 
However, it can be remedied by the following simple trick: Tear off about 1 sq. cm. 
of the corner of the folded paper as shown in Figure 2. This breaks the channel after- 
ward. It should be noted that the corner must be torn off and not cut off as the fine 
threads of paper prevent the entrance of air. Wet the paper as usual with water or 
the liquid to be filtered and press the paper to the wall of the funnel especially at the 
place where the corner has been torn off. (See Figure 3.) If this is done properly 
then the stem of the funnel will fill completely with the filtrate, the filtration will 
proceed regularly and quickly, and the filter paper cannot tear even when heavy 
liquids are used. L. §. 

Dehydration of Analytical Precipitates by Heating. W. Mireur, P. Kocn, AND 
J. Kratzert. Z. angew. Chem., 43, 250-4 (Mar. 22, 1930).—Gravimetric methods can 
be divided into the following two divisions: 1. Methods in which the element or com- 
pound is precipitated from solution together with certain impurities which can be 
removed later on. 2. Method in which the element or compound isolated must be 
so pure and stable that it cannot undergo any change in weight by decomposition, 
adsorption of water, carbon dioxide, etc. The work taken up in this article deals with 
the second group, particularly with the dehydration of aluminum hydroxide, aluminum 
phosphate, and silicic acid. The authors discuss their experiments in detail and come 
to the following conclusions: 

Aluminum hydroxide. (a) Aluminum oxide must be heated to constant weight 
at a temperature of at least 1200°C., better. yet 1300°C. An ordinary gas-air blast 
lamp is not sufficient. (b) The weight of the heated oxide, when placed in the calcium 
chloride desiccator, should increase by only a few tenths of a per cent. (c) The heated 
oxide should be colored by alizarin only very faintly. If these conditions are not ob- 
served an error up to 4% may be caused by heating alone. 

Aluminum phosphate. (a) Aluminum phosphate which has been heated by an 
ordinary blast lamp still contains 1% of water. This can be reduced to '/2% by the use 
of a better blast.” (6) It should be heated to constant weight between 1200° and 1300° 

s It should not be heated too long at 1300°C. as phosphorus pentoxide may be given 
on, 

Silicic acid can be ignited satisfactorily with an ordinary blast lamp. L. S. 

A Simple Method of Removing the Last Traces of Water during the Evaporation 
of Solutions in the Laboratory. B. REWALD AND D. ScHWIEGER. Chem.-Ztg., 54, 
281 (Apr. 9, 1930).—Foam is frequently formed during the evaporation of solutions es- 
pecially when they are rich in protein. This formation of foam and of a skin makes 
the removal of the last traces of water rather difficult. The following little trick will 
help in many cases: Add a small quantity of benzene from time to time to the solu- 
tion in a distilling flask while the solution is being boiled. In this way all the water 
can be removed rapidly without the formation of a skin or foam. The benzene can be 
recovered from the benzene-water distillate and can thus be used many times. L. S. 

_ The Action of Chlorine on Ethylene. (Ethylene Chloride and the Preparation of 
Trichloroethane.) H. BaHr AND H. ZIELER.. Z. angew. Chem., 43, 233-6 (Mar. 15, 
(1930).—Ethylene chloride is of commercial importance as it is the starting material 
for the manufacture of glycol. According to most textbooks, the preparation of ethyl- 
ene chloride by the method summarized in the equation, C2H, + Cle = C2HiCh, is one 
of the simplest reactions in the field of organic chemistry. This is not the case. It is 
necessary to adhere to very strict conditions if ethylene chloride is intended to be the 
main product of the above reaction. The patent literature advises that the tem- 
perature should be below 150°C. and above 50°C. The speed of the reaction is too 
slow below 50°C. and large quantities of more highly chlorinated products are obtained 
above 150°C. The use of catalysts is recommended in many cases. According to 
Rn ol method ethylene chloride is also obtained by passing ethylene through liquid 
chlorine. 

The authors studied the synthesis of ethylene chloride and obtained the following 
results: (1) In the absence of catalysts ethylene chloride is formed from ethylene 
and chlorine only at low temperatures. Between —20 to —30°C. the yield exceeds 
90%. A further lowering of the temperature has little effect. The yield becomes poor 
With a rise of temperature. (2) At room temperature and above_trichloroethane is 
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the main product. Ethylene chloride and more highly chlorinated products are formed 
atthesametime. (3) The quantity of the various substances obtained in the reaction 
does not depend upon the relative quantities of ethylene and chlorine at all but is a 
function of the temperature alone. (4) The more highly chlorinated products are 
not formed by a secondary reaction of chlorine on ethylene chloride but they are pro- 
duced directly from ethylene and chlorine. L. S. 

Synthesis of Ethyl Mercaptan. S. GENELIN. Z. physik. chem. Unterricht, 43, 80 
(Mar.-Apr., 1930).—Ethyl mercaptan can be synthesized in the lecture room by means 
of the reaction given by the following simple equation: (C.H;Cl + KSH = C,:H;SH + 
KCl. Dissolve a small piece of potassium hydroxide in about 20 cc. of alcohol and 
saturate the solution with hydrogen sulfide in a small flask. The potassium hydro- 
sulfide formed will stay in solution. Add a few cc. of ethyl chloride, stopper the flask, 
and let stand. At the end of the hour it is usually possible to notice the formation of 
mercaptan by its disagreeable odor and the precipitate of potassium chloride. Oily 
droplets of the ethyl mercaptan separate out on the addition of water. .S. 

Securing Photomicrographs of Snow Crystals. W. A. BENTLEY. Educ. Focus, 1, 
20-2 (Mar., 1930).—The apparatus necessary to photograph snow crystals consists of 
a microscope coupled to an extension camera, a black board about 15 inches square on 
which to catch flakes, a sharp-pointed wooden splint to pick up flakes, an observation 
microscope, several long glass slides, a feather duster, and several single wing feathers 
with which to press crystals flat on glass slides. 

Snowflakes are placed on the glass slides and photographed by transmitted light 
with the sky or snow as background. The exposure varies from 8 to 60 seconds de- 
pending upon conditions. The photographing is done indoors in a room kept at or 
near the temperature of the outdoors. Haste is necessary as isolated snowflakes 
evaporate rapidly. 

The snowflake photographer needs an unlimited amount of patience, and a love 
for the work; but the charm of novelty and of seeing designs ever new and chaste is 
always present and repays one for the effort. Of the countless flakes formed no two 
are ever alike. H. T. B. 

Displaying and Filing Microscopic Preparations. A. T. RASMUSSER AND C. A. 
FISHER. Science, 71, 289-90 (Mar. 14, 1930).—A sketch of that part of a microscopic 
preparation to be shown, with the necessary legends and explanations, is placed on a 
5 X 8 inch cardboard having a drawing surface. This is covered with transparent 
celluloid and the two bound together with adhesive tape. On the back is fastened an 
envelope somewhat larger than the slide. Here is also recorded the necessary in- 
formation regarding magnification to be used and key to the location of special cells 
or areas to be exhibited. ‘‘Ringing’’ the slide with India ink or a diamond point often 
simplifies matters. When filed away, the slide is kept in the envelope of the corre- 
sponding card. Card and slide should bear the same number. 

These cards are neat, durable, and inexpensive. They make for simplicity in 
filing. G. H. W. 

Revelations of the Spectroscope. J. W. Forrest. Educ. Focus, 1, 6-8 (Mar., 
1930).—There are three types of spectra: (1) the continuous band of color produced 
by incandescent solids, such as the carbon arc; (2) the discontinuous bright-line spec- 
trum produced by incandescent gases; (3) the dark-line spectrum produced by light 
from an incandescent solid shining through a glowing gas which is at a temperature 
lower than that of the originating body. The glowing gas absorbs light of the same 
wave-length as it itself ordinarily emits, so that the spectrum of the solid body is crossed 
by a series of dark lines. 

Spectroscopes consist essentially of: (1) the slit; (2) the lens system ‘‘composed 
of a collimating lens in the focal plane of which is placed a source, and the telescope 
or camera lens forming an image of this source in its focal plane.’’ In visual instru- 
ments the lenses are corrected chromatically; in the photographic type the lenses are 
used to correct spherical aberration and coma; (3) the dispersing system which may 
be a prism or grating. 

Certain factors of instrument design alter the efficiency. One is dispersion, which, 
in the case of the prism type, may be controlled by using prisms made of special type 
glass. ‘The resolving power—the ability to separate a complex spectrum into a greater 
or smaller number of lines—is more difficult to handle. It is often difficult: to fin: 
substances transparent to some wave-lengths. Quartz crystal is widely used for work 
in the ultra-violet region. 

The astronomer, chemist, physicist, and many industrial engineers are finding th: 
spectroscope a valuable tool. 1 se : 
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The Formation and Growth of Crystals. See this title on page 1699. 
Notes on Tests for Peroxides. See this title below. 


TEACHING OBJECTIVES, METHODS, AND SUGGESTIONS 


The Function of the Picture in Science Instruction. A. Horn. Educ. Screen, 9, 
75 (Mar., 1930).—The effort is made to examine the use of pictures in its relation 
to classroom experiment and demonstration. ‘‘Demonstrations are used in deriving 
scientific laws or generalizations. ... Planning and executing such experiments is 
reputed to provide the pupil with training in scientific method.’’ Some desirable ex- 
periments may not, for various reasons, be possible of performance. ‘‘A film showing 
the experiment is a more or less adequate substitute for the real thing.’”” Thus used 
the film does not do violence to the aims or traditional methods of science teaching. 

Modern science teaching recognizes increasingly the value of an organized study 
of environment. Environment already experienced is much prized by the science 
teacher but such environment’s full worth is not attained unless it leads to the assimi- 
lation of further experience. At this point the picture becomes a vital part of the 
plan of science instruction. 

A new plan of a science lesson might proceed according to: ‘‘(1) environmental 
experience, (2) experimental derivation of physical law, (3) application of these laws 
to previous and further environmental experience. In the first and third steps, the 
picture occupies a position of unique and fundamental importance, serving a purpose 
om distinct from that of the experiment.” B.C. H, 

A Spiral Model of Rubber. H. FIKENTSCHER AND H. Marx. Rubber Chem. 
Tech., 3, 201-6 (Apr., 1930).—As the result of Harris, the synthesis of rubber-like sub- 
stances and recent X-ray researches of Katz and Hauser, one is justified in regarding 
isoprene residue as the basis of the structure of rubber. The model suggested illus- 
trates the best known physical and chemical properties of rubber as elasticity, work of 
stretching, heat tone during stretching, release, specific volume, X-ray interferences 
and double refraction, permanent elongation, swelling and salvation and vulcanization, 
which are discussed at some length. Illustration included. C. Wi: 


ADMINISTRATIVE PROBLEMS AND DEVICES; CURRICULA 


The Floundering Freshman. G. W. RicuTmirE. J. Higher Educ., 1, 185-92 
(Mar., 1930).—By careful selection of the freshmen teachers, by having a ‘‘freshman 
week,” and by aiding in the freshman’s readjustment to university life a large state 
university is successfully meeting the problems presented by number and quality of 
the freshmen students. i. oH. EK, 

Normal Amount of Teaching and Research. See this title on page 1704. 


KEEPING UP WITH CHEMISTRY 


Iodine—The “Element of Doubt.” I. GrirritH. Am. J. Pharm., 102, 179-201 
(Apr., 1930).—One of a series of popular science talks given at the Philadelphia Coll. of 
Pharm. and Science. ‘The article relates the interesting details surrounding the dis- 
covery of the element and sets forth the properties and uses of iodine in a clever and 
interesting manner. The writer describes iodine as the ideal antiseptic and the sur- 
geon’s choice. Although iodine per se has little use in the industries, its compounds 
find practical application in many fields until the author admits we are afflicted with an 
“iodophobia.”” It is true that we are the ‘‘trivial toys of a mite of iodine,’ but we must 
not overlook the fact that harm can come from feeding iodine to individuals who al- 
ready have enough. Physiologists tell us that the thyroid gland in some mysterious 
way keeps the iodine content of our blood, which is very small, constant and accelerates 
every body function. The quacks soon saw the trick of thyroid and capitalized it for 
“girth control,” for with its administration to a normal person under lessened diet, 
the body fires naturally burn more brightly and flesh is “‘boiled away.” Surely it will 
cause a reduction of weight, but it will also reduce one’s lease on life. Thyroid should 
never be administered, except under competent medical supervision. Mention is also 
made of South Carolina and the alleged heavy iodine content of her vegetables. 

G. O. 

Notes on Tests for Peroxides. C. J. Pines. Am. J. Pharm., 102, 221-2 (Apr., 

1980).—In the course of investigations as to the quality of commercial ether [Leffmann 
and Pines. Am. J. Pharm., 102, 58 (1930); see Tu1s JourNAL, 7, 1416 (June, 1930) } 
comparisons were made among three of the generally used tests for peroxides. These 
are additional notes on these tests. The three commonly employed are chromic acid, 
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vanadic oxide dissolved in sulfuric acid, and a mixture of equal parts of cadmium and 
potassium iodides. The last named is prescribed by the current U. S. Pharmacopeia. 
The first is eminently suited for detecting peroxides in ether because it can be prepared 
easily in the laboratory while the vanadic oxide test, although prompt and fairly deli- 
cate, is expensive. The third test is directed by U.S. P. X and uses equal parts of the 
iodides in a 10% solution. The solution if kept for a considerable time must be kept 
in the dark. It is directed that the reagent be mixed with the sample and occasionally 
agitated in the dark. The test depends upon the liberation of iodine by the’ peroxide. 
The addition of starch will increase the delicacy of the reaction and avoid the tedious 
process of the Pharmacopeia. Starch paper may be used but the starch solution is 
much more satisfactory, the starch solution being preserved by the addition of oil of 
cinnamon. A solution of 0.5 g. mercuric iodide and 2.5 g. potassium iodide in 50 cc. 
water with starch solution gave satisfactory results. One drop of U.S. P. X hydrogen 
peroxide in 100 cc. distilled water was made and about 10 cc. tested with the mercuric 
solution. A marked purplish blue tint developed in five minutes. G. O. 

Moisture Content of Carbon Blacks. W. B. PLumMMER. Rubber Chem. Tech., 3, 

5-9 (Apr., 1930).—Use of Carson’s method [Ind. Eng. Chem., Anal. [~ a 295 
(1929) for moisture in carbon blacks gave some interesting results. W.'E. 

Commercial Uses and Production of Beryllium. ANoNn. Chem. Age, es Mel. 
Sect., 22, 15-6 (Mar. 1, 1930).—Beryllium has about the same density as magnesium, 
melts at 1285°C., and is almost as hard as quartz. The present market price is about 
$200 per pound, but indications are that when demand becomes large enough to war- 
rant commercial production of the metal the price will be greatly lowered. It probably 
will become important in the preparation of alloys with aluminum and with iron to 
each of which it imparts valuable properties, and in the manufacture of refractory 
glass. wos Ws 
Monel Metal: Production, Properties, and Applications. N.C. Marpies. Chem. 
Age, 22, 263-4 (Mar. 22, 1930).—Monel metal, named after President Monel of the 
International Nickel Co., was first prepared more or less by chance. Certain ores 
containing both nickel and copper were available, the separation of the metals from 
each other was difficult so it was decided to smelt out the two metals together. The 
result was an alloy containing about ?/; nickel and !/3 copper with small amounts 
of iron and manganese. In many respects this alloy is superior to pure nickel or pure 
copper and the present consumption exceeds 1400 tons per month. The paper includes 
an outline of the properties and uses of the metal which are responsible for the popu- 
larity of this alloy. .R. W. 

Causes of Spontaneous Heating of Coal. Anon. Chem. Age, 22, 218-9 (Mar. 8, 
1930).—A review of the factors, both chemical and physical, which influence the spon- 
taneous combustion of coal. The heat is liberated principally from oxidation of carbon 
and gaseous hydrocarbons on the surface of the coal. The rate at which this heat is 
evolved varies with the type of coal, the size of the pieces, moisture content, available 
air, temperature of the coal, etc. A bibliography of six references is included. 

E. R. W. 

The Structure of Silicates.)5 W.L. Bracc. Nature (London), 125, 510-1 (Mar. 
29, 1930).—A lecture delivered before the Mineralogical Society on March 18th. A 
description of the silicates considered in the light of the new knowledge of this atomic 
arrangement as determined by X-ray analysis. B.D: 

Silicates and Food Production. ANoNn. Silicate P’s & Q’s, 10 (Apr., 1930).—The 
addition of a small per cent of sodium silicate to the pyrethrum- -soap spray, which 
has been used against the Japanese beetle, renders it more toxic, probably through its 
ability to wet oily surfaces and as an emulsion stabilizer. 

Silicate appears able to release phosphate from the soil, and thus make it available 
for plants. This property of silicate may be of value if prices of phosphate fertilizers 
rise markedly 

Silicate gels are of use in the propagation of certain specific spawns in that they 
enable biologists to determine the organic matter on which the spawns thrive best 

te us Ae 3 

Silica Gel, a Valuable, New Adsorbent. A. SaumMony. Chem.-Zig., x 277-9 
(Apr. 29, 1930). —Activated charcoal was considered to be the best adsorbent during 
the World War but during the last few years a rival has risen in the form of colloidal 
silicic acid, so-called silica gel. : 

A great advantage of silica gel is its incombustibility. It can be ignited to high 
temperatures with oxidizing flames. This is not true in the case of activated charcoal 
Silica gel also excels the coal by its high mechanical strength. It can easily be re- 
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generated. Several methods of making silica gel in the laboratory are described. 
The Silica Gel Corporation of Baltimore succeeded in manufacturing this material on 
a commercial scale. It is produced in a dust-free granulated form of nearly white 
color. One gram has a surface of about 450 square meters, which explains its high ad- 
sorptive power. 

Silica gel found many commercial applications in America. ‘The Iron and Steel 
Co., Glasgow, has been using it since 1927 to dry the air for blast furnaces. A. Borsig, 
G. m. b. H., Berlin, codperated with the Silica Gel Corporation, Baltimore, and intro- 
duced the new adsorbent to the chemical industry in Germany. The silica gel business 
in Germany was taken over about a year ago by Silica Gel, G. m. b. H., Berlin. It is 
now manufactured in several plants in Germany where it has found many uses. 


Natural Coagulation of Hevea Latex. A. S. Corset. Rubber Chem. Tech., 3, 
254-63 (Apr., 1930).—Presentation and discussion of theories of enzyme action, bac- 
teria action, work of de Vries and Beumee-Nieuwland are reviewed. Corbet’s investi- 
gations involve bacteriological study of Hevea latex and show that one organism pre- 
dominates, for which the name B. pandora is proposed. B. pandora is able to decom- 
pose latex with production of acid and hence bring about the separation of rubber 
particles. At a late stage it attacks the proteins with production of ammonia. 

C. W. E. 

The Question of Vulcanization without Sulfur. F. Krrcnor. Rubber Chem. & 
Tech., 3, 190-4 (Apr., 1930).—Experiments on hot vulcanization and vulcanization in 
ultra-violet light with the aid of 1-3-5-tri-nitro-benzene and picric acid. C.. W. E. 

The Non-Volatile Constituents of Mentha Piperitaa H. C. Braun. Am. J. 
Pharm., 102, 202-19 (Apr., 1930).—An experiment which it is hoped will increase the 
material now known about the “Biochemistry of Mints” [J. Biol. Chem., 50, 31 (1922) ]. 
Peppermint has been cultivated since the middle of the 18th century almost exclusively 
for its volatile oil. Twenty-nine different volatile constituents of this plant are known 
but next to nothing is known of its non-volatile constituents. Thirty-six pounds of 
peppermint leaves harvested in the Pharm. Garden during the summer of 1926 
were subjected to examination as to moisture and ash determination and quantita- 
tive extraction of leaves with selective solvents. ‘The results are listed and compared 
with Gordon’s gesults of Mentha Aquatica. G. ©. 

Structure of Fats and Its Bearing on Their Utilization. T. P. Hmpircw. Chem. 
Age, 22, 238-9 (Mar. 15, 1930).—A review of the use of plant and animal fats and oils in 
the manufacture of soap, paints and varnishes, and edible products. Between 100 and 
200 natural fats are of present industrial importance out of about 1400 different types 
that have been investigated. A rough classification of fats according to structure and 
usé is included. E. R. W. 

Activated-Sludge System Installed in Grand Canyon National Park. M. R. 
TiuLLoTson. Compressed Air Mag., 35, 3093-7 (Apr., 1930).—Every drop of water used 
in this park for some 162,000 visitors and 400 inhabitants, for two hotels, a branch 
railway, a laundry, and an ice plant and for other uses must be hauled in tank cars a 
distance of 122 miles at a cost of $3.09 per 1000 gallons. Because of this expense it 
has been found advisable to provide a sewerage system of such a type that the effluent 
might be re-used in boilers, irrigation, and for other non-domestic purposes. The plant, 
which is in operation, operates as follows. Raw sewerage is agitated with from 15 to 
25 per cent of its volume of biologically active liquid sludge in the presence of air until 
a large proportion of the colloidal material has been coagulated. This treatment is 
followed by a period of sedimentation, the sediment is used as active sludge and the 
supernatant liquid is drawn off as effluent, sterilized with chlorine, and used for the 
non-domestic purposes mentioned above. ‘The article is well illustrated. E. R. W. 

Revelations of the Spectroscope. See this title on page 1696. 


SCIENTIFIC REVIEWS AND BIBLIOGRAPHIES 


The Formation and Growth of Crystals. ANon. Chem. Age, 22, 242-3 (Mar. 15, 
1930).—A review of a paper delivered by W. E. Gibbs and of the discussion which 
followed its presentation. The effect of agitation of the evaporating solution and of 
the degree of supersaturation attained before crystallization starts, on the size of 
crystals obtained, is briefly discussed. E. R. W. 

A Survey of Recent Literature on the Chemistry of Rubber. Anon. Rubber 
Chem. Tech., 3, xli-lxii (Apr., 1930).—Abstracts of 237 articles pertaining to the chemis- 
try of rubber which have appeared in recent foreign and American journals. C. W.E. 
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HISTORICAL AND BIOGRAPHICAL 


Victor Grignard. (1) Les Prix Nobel en 1912. P. A. Norstedt & Soner, Stock- 
holm, Sweden, 1913, pp. 18-24, 56-9. Contains a brief outline of work for which Nobel 
award was made, brief biographical notes, summary of researches, and portrait. (2) 
Chem.-Ztg., 36, 1449-51(1912). An account of the Nobel prize winners for 1912. The 
account of Grignard is written by F. Schmidlin. (3) Caoutchouc & gutta-percha, 23, 
13,190 (1926). A biographical note and portrait of Grignard in the laboratory. (4) 
Independent, 73, 1438-9 (Dec. 16, 1912). An account of the Nobel prize men of 1912, 
which includes comment on Grignard. M. W. G. 

Paul Sabatier. (1) Les Prix Nobel en 1912. P. A. Norstedt & Soner, Stockholm, 
Sweden, 1913, pp. 24, 55-6. Contains a brief outline of work for which Nobel award 
was made, brief biographical notes, summary or researches, and portrait. (2) Chem.- 
Ztg., 36, 1451-2 (1912). Brief account of work of Sabatier up to time of Nobel award 
in 1912. M. W. G. 

The Scientific Work of Irving Langmuir. K. T. Compton. Chem. Bull., 17, 
119-21 (Apr., 1930).—Few scientists since Helmholtz have made fundamental con- 
tributions in so many fields as has Langmuir. His work on ‘‘space charge’’ and ‘‘mon- 
atomic films” is outstanding in its importance. The former led to the invention of the 
vacuum tube; the latter to thoriated filaments and some conception of the shape of 
organic molecules. The author has mentioned in some detail other work that Lang- 
muir has done. 

The method of attack used by Langmuir is interesting and characteristic. First 
he makes a careful series of quantitative measurements, then analyzes the data and 
formulates a theory, finally he reduces the theory to mathematical form and tests it 
rigorously with the data. 1 3 ed yA 

Liebig. See abstract on Science and Life, page 1703. 

Nobel Prize Awards. Anon. Nature (London), 125, 532-5 (Apr. 5, 1930).—This 
gives a complete list of the recipients since 1901. The data of the distribution of Nobel 
Prizes for physics, chemistry, physiology, and medicine, are classified according to 
countries, each country representing the working domicile of the recipient at the time 
of allotment of the prize. 

Physiology & 
Physics Chemistry Medicine Total 

Austria 1 2 3 

Belgium 1 

Canada 1 

Denmark 4 

France ‘ 

Great Britain 


Netherlands 
Russia 
Sweden 
Spain 
Switzerland 
Tunisia 
United States 
F. B. D. 


Robert Franz Pschorr. O. GERNGROsS. Chem.-Zig., 54, 181 (Mar. 5, 1930).— 
Prof. Dr. Robert Pschorr, ordinarius for organic chemistry at the Technische Hoch- 
schule, Charlottenburg, died in Munich on Sunday, February 23, 1930, at the age of 62. 

He was born in Munich on February 4, 1868 (this date differs from that given in 
abstract below). After attending the high school there he studied chemistry with 
Adolph v. Baeyer. Later he studied under Eugen Bamberger in Zurich and com- 
pleted his studies with Ludwig Knorr in Jena. His doctor’s thesis dealt with 1- 
phenyl-2, 3-dimethyl-4-oxy-5-pyrazolon, an oxyderivative of antipyrine. He then was 
attracted by Emil Fischer to the first Chemical Institute of the University of Berlin. 
In 1896 he published a report on a new synthesis of phenanthrene and its derivatives 
This famous and general synthesis named after him was decisive for the main part 
of his life work, which was devoted to the constitution of opium, morphin, thebain, 
codein, and apomorphin. 

When Liebermann died in 1914 Pschorr was advanced from divisional director of 
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the Chemical Institute to the ordinarius of organic chemistry at the Technische Hoch- 
schule in Charlottenburg. ; 

He occupied many positions. At various times he served as Rektor, Dekan, and 
Senator of the University. He was first chairman of the Student’s House in Charlotten- 
burg, editor of the Berichte der Deutschen Chemischen Gesellschaft; chairman of the Verein 
Deutscher Chemiker, and chairman of the Pschorr-Brau, A. G., in Munich. 

He was loved by his students and colleagues and left only friends. 

Robert Pschorr. P. DupDEN. Z. angew. Chem., 12, 245-6 (Mar. 22, 1980). ca 
Robert Pschorr died on February 23, 1930. He was born i in Munich on December 4, 
1868 (this date differs from that given in abstract above). He studied in Munich and 
Zurich and he worked with Ludwig Knorr in Jena. Pschorr started his research work 
on the pyrazol series and morphin alkaloids. He prepared 4-ketopyrazolon and anti- 
pyrin-alcohol. In 1896 he made a trip around the world with his friend Herbert von 
Meisler. When he returned he continued his work with Emil Fischer in Berlin where 
he worked on derivatives of phenanthrene. Taking the advice of Emil Fischer he 
became associated with the University of Berlin in 1899. In the same year he married 
Miss Tilla Scherer. He continued his work on apomorphin and thebain. In the fall 
of 1913 he took over Karl Liebermann’s teaching position of organic chemistry at the 
Polytechnic Institute in Charlottenburg. During the four years of the World War 
he served as a major in the army. In 1920 he was elected Rektor of the Institute. 

Pschorr was a very friendly and active personality. His memory will not be 
forgotten by his friends and colleagues. . Ss. 

The Nobel Prizes for Research Work in Science. Nature (London), 125, 495-7 
(Mar. 29, 1930).—A sketch of Nobel’s life, the design of his will, and the Nobel com- 
mittee. FP. Bu BD, 

Longstaff Medal and Harrison Memorial Plaque. See this title on page 1708. 

Franklin Medal. See title The Franklin Institute, this issue, page 1757. 

Levy Medal. See title The Franklin Institute, this issue, page 1757. 

Willard Gibbs Medal. See title The University of Chicago, this issue, page 1719. 

Theodore William Richards Medal Fund. See this title, this issue, page 1709. 


EDUCATIONAL MEASUREMENTS AND DATA 


Coérdination of Preparatory and Engineering Education. T. M.Focxe. J. Eng. 
Educ., 20, 473-84 (Jan., 1930).—The author is the chairman of a committee appointed 
“to study predictive indices of probable success on the part of students in engineering 
courses.” The paper represents a contribution to the study. 

Instead of trying to measure the predictive value of any set of data by getting its 
coefficient of correlation with the students’ college grades, a relationship has been sought 
between those data and college survival. The contention is made that a student’s 
success in college is more truly indicated by learning whether or not he has kept pace 
with his group and completed his work in the expected time. So in the studies pre- 
sented each class is ranked into five groups upon the basis of the data under study and 
the history of each of the five levels is charted for per cent of survival, per cent leaving 
the group because of scholarship, and the per cent who left for other reasons. 

Data so studied included: high-school mathematics grades, high-school physics 
grades, high-school rank Army Alpha test, Thurston test, Council on Education test, 
high-school algebra tests, S. P. E. E. algebra test, Iowa mathematics training test, 
and mathematics aptitude test. 

Findings of the study are: (1) General intelligence tests have very little pre- 
dictive value for “survival”? of engineering students. (2) Averages of high- school 
mathematics grades give very good predictions that low men will not survive. (3) 
Students in the lowest third of high-school classes are very poor risks. (4) High-school 
physics grades give a fair prediction of survival but are not as certain in predicting fail- 
ure at the lower end of the scale as are mathematics grades. (5) An average of high- 
school physics and mathematics is no more predictive than mathematics alone. (6) 
Tests on algebra proved more certain in predictive value than any single subject. 
The Iowa mathematics training test was also very satisfactory for such purposes. 
(7) An average of all Iowa placement tests gave a very definite idea of the chances of 
survival of the different fractions of the class. Bag. Fe 

The Articulation of High-School and College Subject Matter. See this title on 
page 1702. 

Sixty Educational Books of 1929. J. Nail. Educ. Assoc., 19, 129-32 (Apr., 1930).— 

Reviews. bes Hes ©, 
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THE PHILOSOPHY OF EDUCATION 


The Intellectual Life in the Colleges. L. P. E1seENHART. Assoc. Am. Coll. Buil., 
16, 42-52 (Mar., 1930).—The Dean of the Faculty of Princeton U. propounds several 
thought-provoking questions among which are: Have we given our students a real 
part in their own education? Have we expected enough of our students? What 
can you say to a student which will convince him that it is not enough merely to pass 
his courses, accumulate credits, and get a diploma? Each college must solve its own 
problem; but ‘“‘when the youths appreciate the fact that the U. S. has emerged as a 
result of the war into an outstanding position in the world; that their generation and 
those to follow will be called upon to solve problems in finance, politics, and commerce 
of more extensive dimensions than their fathers faced; that the situations demand 
knowledge not only of their own, but also of foreign civilizations, acquired by the 
study of literature, philosophy, geography, history, and art, and knowledge of politics, 
economics, and sciences; and that, in so doing, they will be developing their powers 
against the future; then they will have only to be convinced that the colleges can meet 
the need.”’ Therein lies the responsibility of the colleges, rather than in seeing to it 
that the students do their lessons. 

H.SvuzzauLo. IJbid., 53-62.—In addressing the Assoc. of Am. Colleges, Mr. Suzzallo 
maintains that the prime necessity is to bring about a more vital relationship between 
the student and the teacher; that we are not going to develop the intellectual life of 
American students until we abandon the whole scheme of measuring college achieve- 
ment by time, by the number of minutes in the professor’s hour. How mucii the stu- 
dent worked in that hour nobody knows. ‘The best substitute, he believes, is the com- 
prehensive examination. He advocates the introduction of the honors system of inde- 
pendent study in the last two years of college and a two-way-course scheme. The 
latter is a scheme by which a student registers for four subjects, but he may register 
in one or more courses in one of two ways: he may take the course in class or he may 
take it in independent study. Thus at least the best students are cared for and the 
timid student grows in self-confidence. G: 0. 

Achievements of American Education. J. Nail. Educ. Assoc., 19, 105-8 (Apr., 
1930).—In instruction: teaching is broader, more specific than formerly and is now 
guided by definite scientifically established principles. Rationalization is aimed at in 
all subjects taught. Jn organization: special schools exist which meet the needs of 
school children. ‘There is need of unity of control, in order to focus departments, 
bureaus, and agencies upon the teaching process. In administration: an evolution 
from uncertain leadership to rather highly professionalized directorship has taken 
place. In the school plant: new school buildings with adequate sites are replacing the 
old. In personnel: there is more scientific selection of teachers today than formerly. 
Greater care is being taken in the proper placing of teachers. Increased opportunities 
for growth in service have been provided. Salaries have been increased. Approval 
of the public and widespread appreciation of the teacher have improved the teacher 
personnel. Jn finance: increased cost of public education has resulted from increase 
in school attendance, and school house construction. Attendance has increased espe- 
cially in the high schools. There have been no investigations to show how much 
education does to create the values in the property which pay the taxes. Ae 

Education in the Spirit of Life. F. Copy. J. Natl. Educ. Assoc., 19, 103 (Apr., 
1930).—If the outlooks of the teacher are progressive, practical, dynamic, recreative, 
friendly, codperative, and idealistic, then the schools will be likewise. Aa ©, 

The Articulation of High-Schooi and College Subject Matter. G. D. Stopparp. 
Sch. Exec. Mag., 49, 355 (Apr., 1930).—The schooling of a person should present a con 
tinual and unbroken unfolding of experiences and facts revelatory to life. The break 
between high school and college necessarily complicates matters and presents ob- 
stacles. Among the complications and obstacles discussed in this article are the coddling 
of high-school seniors; college teaching methods differing from high-school methods; 
the epidemic of junior colleges; the deadly parallelism of textbooks; and the over 
lapping of high-school and college courses. 

Studies are quoted in which it has been shown that there is 48% repetition in college 
chemistry texts of material presented in high-school texts and 54% repetition in labora- 
tory guides. Books published by the same authors in both the high-school and the college 
field show chapter headings are the same, the same line drawings appear, the same 
etchings, the same industries are illustrated. 

The idea that freshman instructors prefer to teach chemistry to students who hav« 
never dabbled in the subject in high school is not warranted on the basis of the grades 


these students make in the course. 
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If students who have had high-school chemistry are segregated in instruction their 
course should be based on an examination, and hence be a real advance and not an 
amplified echo of their previous course. 

The attainment of the poorer half of both high-school and college freshman chemistry 

classes is not due entirely to the incompetency or inefficiency of the teachers, but the 
mental limitations of these students is a factor. J. W. H. 

Claremont Colleges. Some Educational Purposes and Results. J. A. BLAISDELL. 
Assoc. Am. Coll. Bull., 16, 63-75 (Mar., 1930).—An experiment which contemplates the 
development of small residential colleges, wholly independent in entity and adminis- 
tration, but “voluntarily coéperative’’ in such a way as to make for economy and 
“variety and mutual inspiration.’”’ There now exist at Claremont three separate 
educational organizations: Pomona College, the mother institution; Scripps College, 
an undergraduate institution organized primarily for women; and Claremont College, 
which functions to the common interest of all concerned. The latter oversees such 
graduate work as now exists, the summer school, the health service, the construction 
of buildings for common use, employs a limited faculty of its own, and concerns itself 
with the development of the whole plan. The idea back of it all is the belief that the 
small college is the most effective educational unit because of its limited student body. 
The plan, as they have conceived it, has resulted, they claim, in conserving the small 
college and high scholastic ideals;: in creating the center of educational life in the 
student residence; in bringing to the institutions a higher grade of teaching personnel; 
and finally, in giving to each an absolute freedom to experiment in the presence of unin- 
volved observers. G. O. 

The Use of Leisure. H. Suzzatio. J. Natl. Educ. Assoc., 19, 123-6 (Apr., 
1930).—At the present time the average man and woman has more leisure than ever 
before. The problem is how to use this time to the greatest advantage. Suzzallo sets 
forth six guiding principles. First, let us give leisure, recreation, or free time for the 
individual as respectable a place in our scheme of life valuations as we give to work. 
Second, let the time conventions of life be arranged to protect the privacy of free time. 
Third, let us not permit supplementary and coérdinate aspects of wholesome human 
living to become rivals or competitors, each seeking to crowd the other out. Fourth, 
let us provide opportunity to train for a good use of leisure everywhere we can in life. 
Fifth, let play opportunities be of every good kind. Sixth, in whatever program we 
set up, let us educators profit by our rather long and somewhat sad experience in the 
intellectual field. AE. C, 

Sixty Educational Books of 1929. See this title on page 1701. 


THE PHILOSOPHY OF SCIENCE 


Science and Life. G. Lusx. Science, 71, 271-5 (Mar. 14, 1930).—An interesting 
discussion of the life of Dr. Justus Freiherr von Liebig and his contributions to science 
is given. H. W. 
The Relationship between Science and Engineering. G. DUNN. Science, 71, 
276-7 (Mar. 14, 1930).—The science of biology has its art of medicine. The science 
of anatomy has its art of surgery. The science of astronomy has its art of navigation. 
The sciences of mathematics, mechanics, physics, and chemistry have their art of engi- 
neering, which is the art of the economic application of these sciences to the purposes 
of man. G. H. W. 
The Methods of Research. I. Back to Aristotle. W. D. Bancrorr. Rice 
Inst. Pamphlet, 15, 167-223 (Oct., 1928).—In his first paper of a group of three, Ban- 
croft contrasts inductive and deductive reasoning. He considers Bacon the exponent 
of the first and Aristotle of the second. But to avoid confusion, he coins two new terms 
and calls those who accumulate facts, accumulators, and those who start early with 
working hypotheses, guessers. He classifies under these headings many prominent 
scientists of the past and present, especially chemists and physicists. He considers 
there is a place in the world for accumulators, but strongly favors guessers. He ob- 
jects strongly to a student who might have become a guesser being forced to become an 
accumulator, because he is unaware of the first type of research. II. The Misleading 
Experiment. Ibid., 224-85.—Bancroft in his second lecture defends the thesis that an 

experiment should never be trusted until it has been checked by a good theory. He cites 
many misleading experiments in the fields of chemistry and allied sciences. III. How 
to Think. Jbid., 286-352.—In his third lecture Bancroft states that there are two 
kinds of thinking, the conscious and the unconscious. He states that chemists spend 
a great deal of time in teaching students manipulation of apparatus but little in 
teaching them how to think. It is difficult to teach graduate students to ask why 
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and how tothink. The either-or method or the Socratic method has several advantages. 
It eliminates a great many possibilities definitely, there is no error due to changing two 
variables simultaneously, and one knows exactly where one has failed if that has hap- 
pened. The sources of errors are inadequate exclusiveness, experimental error, inability 
to devise an experiment to enable one to distinguish between the mutually exclusive 
alternatives, inability to formulate an either-or. He considers the Socratic method 
the proper method to do conscious, scientific thinking. It seems to be generally 
recognized that scientific ideas seem often to be an inspiration. But an inspiration 
develops out of unconscious reasoning. By means of the supra- -marginal consciousness, 
many problems are solved. Bancroft discusses several views of conscious and uncon- 
scious thinking. ASSEN. 


PROFESSIONAL 


Great Teachers. R. L. Ketiy. Bull. Am. Assoc. Univ. Profs., 16, 252-6 
(Mar., 1930).—One hundred eighty-seven colleges contributed through their adminis- 
trative officers, to a study of the attributes, training, and teaching habits of ‘‘great 
teachers.” 

Some of those reporting intimated that great teachers were often figments of the 
administrative publicity and that they were very likely to be increasingly great in 
the minds of their students in a direct ratio to the number of years which have elapsed 
since the student rating the teacher has sat in that teacher’s classes. 

The decade 1911-20 contained more great teachers than any other even as far back 
as 1841; many more are reported for the twentieth century than for the nineteenth and 
in general great teachers are well distributed through the history of the college. 

Of the 162 great teachers 142 had doctor’s degrees. English claimed 68 of them; 
mathematics, 57; philosophy, 44; Greek, 42; Latin, 40; history, 36; biology, 30; 
chemistry 29; Bible, 24; science, 20; education, 17; social science, 13; German, 12; 
and psychology, 12. 

Forty per cent of the reports considered research an important feature of successful 
teaching. Eighty-five per cent of those who engaged in research were noted for their 
fruitful student contacts. Not all great teachers had done graduate work, however. 

In general it would seem that the great teacher is more than a classroom man; 
he is not always trained in education though administrators are increasingly asking 
for such training in their candidates; he has not been easy with his students but rather 
has inspired them to greater individual effort; he has stimulated his students to fre- 
quent the libraries, and is noted for the number from his classes who go on for graduate 
work. ‘‘The personal traits of the great teachers are in order—interest in students, 
mastery of subject, sympathy, helpfulness, character and personality.” BoC. Ht. 

Normal Amount of Teaching and Research. CommiTrEE T, Am. Assoc. UNiv. 
Prors. Bull. Am. Assoc. Univ. Profs., 16, 206-14 (Mar., 1930).—The committee 
reporting does not feel that the administrator’ s assumption that the problem is largely 
one of the mechanics of schedule making, 7. e., of so many classes per professor meeting 
so many times per week, is adequate or fair. Many professors have been selected 
“not merely for their knowledge and their skill in imparting it; but perhaps, even 
predominantly for quite other reasons. These other duties appear neither upon the 
teacher’s schedule nor in the contract.’’ In other words it would appear “‘that the pro- 
fessor as a class is expected to engage in numerous outside activities.” These ‘‘outside 
activities” are not recognized by the administrator’s method of determining the ‘‘load”’ 
of his professors. 

The question is raised, ‘‘Is research an outside activity?’’ To the surprise of mary 
it is said to be frequently so classed. ‘‘In some departments, the directing of graduate 
theses does not count upon hours of the professor’s schedule.’”’ Some institutions by 
their very failure to give research recognition upon the institution’s time might, with 
no violence to logic, be assumed to say, ‘“‘Research is the professor’s own business, 
in no way connected with his effectiveness as a teacher.” 

Even some regularly scheduled teaching activity, such as laboratory work, “‘seems 
to be (penalized) almost universally on a two for one basis.” Even assuming thit 
hours so spent are less important than those spent on class work, the time require¢ 
of which ‘‘he has only a certain amount” is not replaced. ‘This fact needs recognition 
at the hands of the administrator. 

In view of these omissions from existing plans for scaling the professor’s load 
the committee suggests that: (1) all phases of his work be cataloged; (2) an adequate 
measure of the teaching load be defined; (3) this scale be tried out upon some s¢- 
lected type institutions; (4) provision be made for propagating these findings among 





and 
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the institutions which could be benefited by them; (5) other interested agencies be 
invited to codperate in this project. f 

The Doctor of Philosophy and College Teaching. G. J. Lainc. Assoc. Am. 
Coll. Bull., 16, 95-113 (Mar., 1930). —An interesting address because of its bearing upon 
a recently issued circular of the Association in which a relaxation of the research require- 
ment in the case of candidates for the doctor’s degree who intend to teach in colleges 
was recommended. [Assoc. Am. Coll. Bull., 15, (Nov., 1929).] G. O. 


CONTEMPORARY NEWS AND COMMENTS IN CHEMISTRY AND EDUCATION 


’ Degree of Chemical Engineer at Cornell University. ANON. Science, 71, 278-9 
(Mar. 14, 1930).—A notice of the degree, its purpose, and its requirements. [See 
THIS JOURNAL, 7, 1127-30 (May, 1930).] G. H. W. 
Industrial Fellowships of Mellon Institute during 1929-30. Ind. Eng. Chem., 
News Ed., 8, 1 (Apr. 10, 1930).—This article includes notes on the present status 
of the Institute’s activities, researches in progress, various contributions to the litera- 
ture, and a list of the industrial fellowships in operation at the Institute during the 
fiscal year ended February 28, 1930. M. W. G. 
Longstaff Medal and Harrison Memorial Plaque. Anon. Nature (London), 125, 
538 (Apr. 5, 1930).—At the annual general meeting of the Chemical Society (London) 
on March 27th, the Longstaff Medal was awarded to Dr. W. H. Mills and Harrison 
Memorial Plaque and Prize to Dr. R. P. Linstead. Each was given for notable con- 
tributions in the field of organic chemistry. F. Bs D. 
Franklin Medal. See title The Franklin Institute, this issue, page 1757. 
Levy Medal. See title The Franklin Institute, this issue, page 1757. 
Willard Gibbs Medal. See title The University of Chicago, this issue, page 1719. 
Theodore William Richards Medal Fund. See this title, this issue, page 1709. 
Guggenheim Fellowship Awards for 1930. See title John Simon Guggenheim Me- 
morial Foundation, this issue, page 1709. 
Sixteenth Annual Meeting of the Association of American Colleges. Assoc. 
Am. Coll. Bull., 16 (Mar., 1930).—This issue contains the complete proceedings of 
the sixteenth annual meeting of the Association of American Colleges. The Table of 
Contents includes: 
Editorial: Intellectual Life in Our Colleges, RopERT L. KELLY. 
In Honor of the British Ambassador and Lady Isabella Howard. 
World Peace and the College—The Presidential Address, Guy E. SNAVELY. 
The Place of the Fine Arts in Education, CHARLES Moore. 
The Annual Report of the Executive Committee and the Executive Secretary, 
RoBERT L. KELLY. 

The Intellectual Life in the Colleges, LurHeR P. EISENHART and HENRY 
SUZZALLO. 

Claremont Colleges: Some Educational Purposes and Results, James A. BLaIs- 
DELL. 

Educating College Teachers, A. H. UpHam. 

The Improvement of College Teaching, WiLBuR L. Cross. 

The Doctor of Philosophy and College Teaching, Gorpon J. LAINnc. 

Recent Developments in the Catholic College, GEORGE JOHNSON. 

The Annual Review of College Surveys, FRANK L. McVEy. 

College Chapel Buildings in America, CHARLES C. MIEROW. 

Report of.the Commission on College Athletics, BERT E. Younc. 

The Appointment Service of the American Association of University Professors, 

JOSEPH MAYER. 

Abstracts of papers (6), (7), and (10) appear in Tuts JouRNAL, pages 1702, 1703, 

and 1705, respectively. G.0 
GENERAL 


Encouragement of University Research. ComMITTEE R, Am. Assoc. UNIV. 
Prors. Bull. Am. Assoc. Univ. Profs., 16, 201-6 (Mar., 1930). —An article given 
largely to a consideration of research in the social sciences and the humanities. - 

B..C.. Et. 


The Age of Meteorites. F. PANETH, WM. D. Urry, AND W. KorEck. Nature (Lon- 
don), 125, 490-1 (Mar. 29, 1930).—The authors have determined the helium and radium 
ratio in 27 iron meteorites and from these data have calculated that the ages of the 
meteorites range from 16 to 2900 million years. None of them are older than the age 


eae 


= 


ioe 


——" 
< 


as 


is sie pea ea 
nh a ee ba 
A tn naan tabi os 


SF 














1706 JOURNAL OF CHEMICAL EDUCATION JuLy, 1930 





7 of the earth. ‘The solidification data of all meteorites so far studied accords well, 
i therefore, with the assumption that iron meteorites originate not from distant celestial 
bodies, but from our solar system.” P, &. 2D. 

Some Aspects of Human Biology. G. H. Parker. Sigma Xi Quart., 18, 18-28 
(1930).—‘‘In my opinion there are two springs to human action. The first . . . has its 
source in . . . social inheritance; the second arises (from) our organic inheritance.” 

Social inheritance depends upon learning and teaching. ‘Learning is an animal 
process reaching down to very primitive creatures.’’ ‘Teaching is restricted to only the 
highest members of the animal kingdom. 

Organic inheritance is transmitted through germinal elements, the egg and the 
sperm. ‘These tremendously small entities are freighted with great responsibility so 
far as the future of the human is concerned. 

To improve the human race requires that these two factors be clearly differen- 
tiated in our thinking. Each will probably have to be modified to produce the desired 
result. The principal efforts toward such modification have thus far been upon the 
social phase of inheritance. 

Control of germinal inheritance is only in its inception. Some difficulty has been 
experienced in making sure just how much of the elements of man’s inheritance are 
germinal and how much are social. The study of identical twins has helped somewhat 
in this problem but it is generally conceded that only a beginning has been made. 
A public attempt to control germinal heredity is found in the segregation of the de- 
fective members of the race and in some states the sterilization of such individuals. 
‘“‘(This) marks the first step in government control of organic human inheritance, the 
importance of which we are just learning to recognize.” B.C. oH. 






























Radium Commission of London Receives “Bomb.” The Radium Commission, 
London, announces, according to the Journal of the American Medical Association, that 
the 4-g. ‘‘bomb”’ has been received from Belgium and, after being measured and tested 
in the National Physical Laboratory, it was handed over to the Westminister Hospital, 
where arrangements for its installation and manipulation and the treatment of patients 
had already been made. If at the end of three months the National Radium Trust de- 
cides to purchase the radium composing the bomb, it will be entrusted to the hospital 
for a further period of three years at a rental of $2000 a year, and the hospital will main- 

tain a continuous day and night service with the bomb, in the pursuit of objectives pre- 
scribed by the commission. ‘The commission has decided to recognize as national radium 
centers only such places as possess medical schools with complete clinical courses and 
facilities for giving instruction in radium therapy. The commission believes that the 
need for trained workers is even more urgent than the supply of radium itself. It will 
initiate all negotiations for the constitution and equipment of national radium centers 
through the medical faculties of the local universities concerned. When the respective 
claims and requirements of the various radium centers have been considered and assesse«l 
by the commission, the allocation of the national supplies of radium will be commenced 

Orders have already been placed by the trust for 10 g. exclusive of the 4-g. bomb, 

and it is anticipated that the whole of this should be available before the autumn of 

1930. It has been decided to instal a radon plant at the National Physical Laboratory 

for the purpose of supplying (under proper safeguards) radon to hospitals or other in- 

stitutions which otherwise could receive no direct assistance from the commission for 
radium therapy.— Science 






















New Hormone. Prof. J. B. Collip, of McGill University, has, it is announced, 
isolated in crystalline form a new hormone from the placental gland. The hormone 
has an effect somewhat like that of the anterior pituitary gland, and has a remarkable 
influence on the metabolism and general health of patients who have received the drug.— 
Chem, & Ind. 
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Purpose and Organization 


The purpose of the Local Activities Section of the JOURNAL OF CHEMICAL Bavesmen j is briefly 
but clearly stated in its title. Any items of local news from institutions, A. C. S. Sections, Teachers’ 
Associations, or other organizations which are of such a nature as to make them of more than purely 


local interest rightfully belong to this Section. 


The responsibility of reporting items for this section rests entirely with the local institutions and 
organizations. It is desirable to have a representative appointed to report news regularly. Suitable 
material sent to the editorial office before the 20th of each month will be published in the following 
month’s journal. The Editorial Staff must necessarily reserve the right to abridge or totally reject 
any items submitted. If the following suggestions are followed, however, the necessity for such action 


will be largely obviated. 


Material to Be Reported 
Notices of local scholarships or fellowships and announcements of new or unusual courses in chemi- 


cal education or special fields of chemistry. 


Reports of dedication of new science buildings, stressing the unique features. 
News notes concerning activities of prominent scientists and educators and of the honors and 


awards made to them. 


Promotions within, or changes of, personnel of a department. 
Notices of any special gifts to chemical organizations or departments—as fellowships, endowments, 


laboratory: gifts, library gifts, etc. 


Accounts of meetings, social functions, exhibitions, chemical entertainments, etc., which might be 
suggestive to other organizations. Where original or unusual features are included, it is desirable 


that they be described in some detail. 


The Franklin Institute. The Medal 
Meeting of the Franklin Institute was 
held on May 21, 1930. Among other 
awards, the Levy Medal was presented 


to Dr. FLoyp KARKER RICHTMYER, pro- 
fessor of physics, Cornell University, and 
the Franklin Medal and Certificate of 
Honorary Membership were presented to 
Sr Wiit1aM HENRY Braco, director of 
the Royal Institution of Great Britain, 
London, England. A paper on “The 
Meaning of the Crystal’ was presented 
by Sir William Bragg. 


National Academy of Sciences. Ac- 
cording to Science Service, recognition 
for notable scientific accomplishment was 
accorded by the National Academy of 
Sciences, at its closing session in Washing- 
ton, through the award of medals to five 
prominent American and foreign scien- 
tists, and the election of fifteen men to 
membership. 

New members elected include ProF. 
C. A. Apams, electrical engineering, 
Harvard University; Dr. J. W. ALEXAN- 
DER, mathematics, Princeton University; 
Dr. EvuGENE T. ALLEN, geophysics, 
Carnegie Institution of Washington; 
ProF. Harry BATEMAN, mathematics, 
California Institute of Technology; Dr. 


ISAIAH BOWMAN, geography, American 
Geographical Society, New York; Dr. 
G. P. CurntTon, botany, Agricultural 
Experiment Station, New Haven, Conn.; 
Dr. WittiamM W. COBLENTZ, physics, 
U. S. Bureau of Standards; Dr. P. S. 
EPSTEIN, mathematical physics, Cali- 
fornia Institute of Technology; Dr. 
VERNON L. KELLOGG, biology, secretary 
of the National Research Council; Dr. 
F. G. Kg&yEs, chemistry, Massachusetts 
Institute of Technology; Dr. K. S. 
LASHLEY, psychology, Institute of Juve- 
nile Research, Chicago; Dr. BERTHOLD 
LAUFER, anthropology, Field Museum 
of Natural History; Dr. S. C. Linn, 
chemistry, University of Minnesota; Dr. 
Frank E. Ross, astronomy, Yerkes 
Observatory; and Dr. A. H. STURTEVANT, 
biology, California Institute of Technology. 

Dr. R. A. MIuiKan of the California 
Institute of Technology was reélected 
foreign secretary of the Academy for a 
term of four years. Dr. K. T. Compton 
of Princeton University was _ elected 
member of the governing council, to 
succeed Dr. GrorGE E. HALE, retired. 
Dr. J. McKEEN CaTTELL, publisher of 
Science, Scientific Monthly, and other 
scientific periodicals and books, was re- 
elected to succeed himself. 
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American Association for the Advance- 
ment of Science. The Committee on 
the Place of Science in Education of the 
A. A. A. S. has announced an essay con- 
test for high-school students, entries for 
which must be in the hands of the com- 
mittee by December 10, 1930. The 
essays will cover a wide range of topics. 
The winning papers will bring their 
authors a certificate of achievement from 
the A. A. A. S. and a recommendation 
from the committee for a scholarship in 
the colleges or universities which the 
students may choose to enter. However, 
the unique feature of the awards is the 
distribution of twenty prizes, ranging 
from $50 to $200, which will be made 
available to the schools which the winning 
authors attend, and which will be devoted 
to the purchase of books to be given in 
the name of the winners to their school 
libraries. Further information regarding 
the contest may be secured from the 
Chairman of the committee, Dr. OTIS 
W. CALDWELL, 433 West 123rd Street, 
New York City. 


Battelle Memorial Institute. Battelle 
Memorial Institute announces the ap- 
pointment of Mr. CiypE E. WILLIAMS as 
assistant director. This Institute is a 
foundation devoted to research in the 
fields of metallurgy and fuels and provides 
facilities for codperative research projects 
of industry. Mr. Williams, who became 
a member of the staff in September, 
1929, was previously chief metallurgist 
for the Columbia Steel Corporation of 
San Francisco. For many years Mr. 
Williams was with the U. S. Bureau of 
Mines and is best known for his work on 
sponge-iron, electric furnace cast iron 
and refractories. 

In 1924 Mr. Williams accompanied 
Dr. H. Foster Barn to the Argentine to 
report for the Argentine government on 
the feasibility of developing the iron, 
steel, and coal industries in that country. 

Mr. Williams is also a member of the 
subcommittee on Metallurgy of the Chicago 
World’s Fair Centennial Celebration. 


Jury, 1930 


J. T. Baker Chemical Company’s Re- 
search Fellowship in Analytical Chem- 
istry. The J. T. Baker Chemical Com- 
pany’s Research Fellowship in Analytical 
Chemistry, Eastern Division, 1930-31, 
has been awarded to Mr. REUBEN RosE- 
MAN who will work at The Johns Hopkins 
University under the direction of Pro- 
FESSOR W. M. THORNTON, JR., upon a 
problem relating to the use of powerful 
reducing agents in volumetric analysis. 
Mr. Roseman studied at the Massachu- 
setts Institute of Technology during 
1926-27 and graduated at The Johns 
Hopkins University, June, 1929. Mr. 
Roseman, since his graduation, has 
assisted Professor Thornton in an in- 
vestigation of the quantitative determina- 
tion of potassium, and Dr. P. BorGstrom 
in work dealing with the quantitative 
determination of mercaptans. 


Carnegie Institute of Technology. Gifts 
totaling $425,000 to extend over a five- 
year period for the establishment and 
maintenance of a coal research laboratory 
at the Carnegie Institute of Technology 
were announced yesterday by Dr. Thomas 
S. Baker, president of the institution. 

The Buhl Foundation of Pittsburgh is 
the largest single donor to the project, 
contributing $50,000 at the outset for 
the equipment of the laboratory, and 
$25,000 a year for five years for a program 
of pure research. The gift of the Buhl 
Foundation is made with the stipulation 
that certain additional amounts shall be 
secured from other sources. This condi- 
tion has now been met through the co- 
operation of six American concerns who 
are the other contributors to the project 
that has been outlined by Dr. Baker. The 
firms coéperating are the United States 
Steel Corporation, the General Electric 
Company, the Koppers Company, tlie 
New York Edison Company, the Standard 
Oil Company of New Jersey, and the 
Westinghouse Electric and Manufactur- 
ing Company. ‘These six corporations will 
contribute a total of $50,000 a year for five 
years for the maintenance of the laboratory. 
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The plan for the new laboratory will 
go into effect July 1, 1930. The labora- 
tory, according to Dr. Baker, will be a 
part of the Carnegie Institute of Tech- 
nology, and will undertake fundamental 
research in coal and the products which 
may be obtained from it. The Carnegie 
Institute of Technology will organize 
graduate courses for the training of 
students in fuel technology in connection 
with the research laboratory, with the 
research staff giving instruction. 

Dr. Baker has long been interested in 
the study of coal and the use of its prod- 
ucts. He was the organizer of the First 
and Second International Conferences on 
Bituminous Coal that attracted famous 
scientists from abroad, and drew the 
attention of the world to Pittsburgh. A 
third conference will be held in Pittsburgh 
at the Carnegie Institute of Technology in 
November, 1931. 


German Bunsen Society. The 35th 
general meeting of the Deutsche Bunsen- 
Gesellschaft for experimental physical 
chemistry, the leading German society in 
the physico-chemical sphere was held at 
Heidelberg near the Rhine river from 
May 28 to June 1, 1930. 

Spectroscopy and formation of mole- 
cules was the principal theme under de- 
liberation. 

Willard Gibbs Medal. See The Uni- 
versity of Chicago. 


John Simon Guggenheim Memorial 


Foundation. The Board of Trustees of 
this foundation has announced the 1930 
appointments to fellowships. Eighty-four 
awards have been made, including seven- 
teen renewals. Besides creative work in 
literature, sculpture, painting, and music; 
literary criticism; classical tongues; his- 
tory and economics; a number of awards 
have been made in various fields of science, 
including the following fellowships in 
chemistry: Dr. Simon FREED, research 
associate in chemistry, University of 
California: Magnetic and spectroscopic 
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observations of atomic and molecular 
structure, at the University of Leyden; 
Dr. ARTHUR GROLLMAN, associate in 
physiology, The Johns Hopkins Univer- 
sity School of Medicine: Researches in 
the field of physical chemistry as applied 
to physiology and medicine, in Copen- 
hagen, London, and Berlin; Dr. THomas 
FE. Puipps, associate professor of chem- 
istry, University of Illinois: Studies in 
the field of molecular rays, at the Univer- 
sity of Hamburg; and Dr. E. L. SKau, 
assistant professor of physical chemistry, 
Trinity College, Hartford, Connecticut: 
Research on methods of purification of 
organic compounds [see THs JOURNAL, 7, 
1431-2 (June, 1930) ]. 

The Committee of Selection in the 
United States included PRESIDENT FRANK 
AYDELOTTE of Swarthmore College, Pro- 
FESSOR LAFAYETTE B. MENDEL of Yale 
University, PROFESSOR LovuIs—E POUND 
of the University of Nebraska, Pro- 
FESSOR E. B. Wiison of the Harvard 
School of Public Health and president of 
the Social Science Research Council, and 
ProFEssor F. J. E. WoopsripGE of 
Columbia University. 


Mellon Institute of Industrial Research. 
The third annual supplement to Biblio- 
graphic Bulletin No. 2 of Mellon Institute 
of Industrial Research, Pittsburgh, Pa., 
has just been issued. ‘This publication 
lists 7 bulletins, 50 research reports, 59 
other papers, and 16 domestic and 15 
foreign patents by members of the In- 
stitute during the calendar year 1929. 
The total contributions to the literature, 
for the 18 years ended January 1, 1930, 
have been as follows: 15 books, 96 bulletins, 
528 research reports, 849 other articles, 
407 U.S. patents, and 295 foreign patents. 

Complimentary copies of the third 
supplement, as well as of the preceding 
numbers of the series, will be sent to 
laboratory directors, librarians, science 
teachers, and institutional heads who re- 
quest them. 


Theodore William Richards Medal 
Fund. The Northeastern Section of the 
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A. C. S. is accumulating a fund of $10,000 
for the establishment of a gold medal to 
commemorate the fundamental contribu- 
tions to chemistry made by Theodore 
William Richards. The medal will be 
awarded at intervals of two or three years 
for conspicuous achievement in chemistry. 
A committee consisting of Dr. Lyman C. 
NEWELL, Boston University, Chairman; 
Dr. ARTHUR D. LittrLe, of Arthur D. 
Little, Inc., Cambridge, Massachusetts, 
and Dr. JAMEs F. Norris, Massachusetts 
Institute of Technology, Cambridge, has 
been appointed by the section to receive 
contributions for the fund. 


Chemistry Teachers’ Club of New York. 
Haroip A. WHITNEY of De Witt Clinton 
High School was elected to succeed 
HERMAN M. CAmpPSEN, JR., of Brooklyn 
Technical High School as president of the 
Chemistry Teachers’ Club of New York 
at the club’s annual dinner at City College, 
May 16th. 

Other officers elected were Ear M. 
WASHBURN of Brooklyn Technical High 
School, vice-president, and Evan C. 
BRUNNER, of Great Neck High School, 
treasurer. ‘The election of secretary was 
postponed until the new school year. 

Dr. GEORGE W. WILSON spoke on 
“Some Recent Developments in Chemistry 
by the United States Army,” and G. 
EpwIn WuirTe spoke on ‘The Develop- 
ment of Chemical Engineering at City 
College.” 


Seventh Annual Chemistry Contest. 
The Seventh Annual Chemistry Contest 
for Rhode Island High School students 
was held at Kingston, May 10, 19380. 
[See THis JOURNAL, 7, 1203 (May, 1930).] 

Rogers High School finished first, 
Providence Technical High School, second, 
and La Salle Academy, third. VINCENT 
Hackett of Rogers, JOHN Burton of 
Burrillville, and ARTHUR L&EyYDON of 
Technical High School were, respectively, 
the highest scorers. DoroTHy CARPENTER 
of Burrillville made the highest score at- 
tained by a girl, while RutH H1LTon of 
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Technical High won the second prize 
for girls. 

The Rogers High School team received 
the Williams cup, a silver trophy given 
20, Rhode Island 


by IsRAEL KAPLAN, 
State College. 


The Southwest Virginia Chemists’ Club. 
The Southwest Virginia Chemists’ Club 
composed of members of the Virginia 
section of the American Chemical Society 
in southwest Virginia was organized in the 
fall of 1927 through the efforts of Dr. 
Harry I. Johnson of Roanoke College, 
Salem, Virginia. 

The membership of the club includes 
the chemistry faculties of the colleges and 
universities and the members of the labora- 
tories of the chemical industries within a 
radius of one hundred miles west of 
Roanoke, Virginia, and fifty miles east of 
the city. Persons from the following 
colleges and industries have attended the 
meeting this year: Virginia Polytechnic 
Institute, Roanoke College, Hollins Col- 
lege, Virginia College, Radford State 
Teachers College, Washington and Lee 
University, Virginia Military Institute, 
Randolph-Macon Women’s College, the 
Viscose Corporation of Virginia, the 
Salem Tannery, the General Chemicals 
Company, the city water works, and the 
Board of Health of Roanoke. 

Two meetings of the club have been 
held at Hollins College during the aca- 
demic year 1929-1930; one in October, 
the other in January. The October 
meeting was a joint meeting of the club 
with the Virginia Section of the A. C. 5. 
About eighty members of the club and 
guests attended the dinner given at the 
College. Approximately three hundred 
persons heard the address on ‘‘Radio- 
activity” by Dr. GEorGE WILLIAM GUY 
of The College of William and Mary which 
was given in the Hollins Little Theater at 
8.15 P.M. 

Dr. James Lewis Howe, of Washing- 
ton and Lee University, spoke at the 
January meeting of the club on the sub- 
ject of ‘Platinum in Industry.” 
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The club has been instrumental in 
bringing the following out-of-state 
speakers to address it at meetings in the 
various colleges within the group: Dr. 
Marston T. BoGERT, Dr. HARRISON E. 
Howk, and Dr. WILLIAM J. SHOWALTER. 


Cooper Union. Dr. Kary F. HErz- 
FELD, professor of physics at The Johns 
Hopkins University, will lecture at the 
Cooper Union in New York City on 
each Tuesday evening during the next 
college year. These lectures will con- 
stitute a survey of the field of modern 
physics and several evenings will be given 
to each of the following topics: Crystal 
Structure, Absorption and Emission of 
Light in the Quantum Theory, Photo- 
chemistry, Dielectric Polarization and 
the Structure of Molecules, Outline of 
Atomic Structure, Band Spectra, and the 
Structure of Gas Molecules. The lectures 
have been arranged by the departments 
of chemical engineering and physics at 
the Cooper Union. 

Another course of lectures will be 
given by Dr. ALBERT B. NEWMAN, pro- 
fessor of chemical engineering. The gen- 
eral subject of these lectures will be the 
Unit Operations of Chemical Engineering, 
including the flow of fluids, heat trans- 
mission, evaporation, distillation and 
absorption. The evening of the week 
has not yet been selected. 


Both of these courses will be open 
without the payment of fees to interested 
persons who have had the necessary 
mathematical preparation. These _lec- 
tures form part of a program of advanced 
courses being offered at Cooper Union 
for the benefit of those industrial scien- 
tists and engineers who desire to keep 
abreast of the newest developments 
affecting their fields of work. Descriptive 
circulars and application blanks will be 
ready in August, and those desiring to 
be placed on the mailing list should ad- 
dress Dr. ALBERT B. NEWMAN, professor 
of chemical engineering, Cooper Union, 
New York City. 
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Albright College. Dr. J. BENNETT 
HI, chief chemist of the Atlantic Re- 
fining Co., and chairman of the Petroleum 
Division of A. C. S., delivered two ad- 
dresses at Albright College on April 24th. 
In the afternoon Dr. Hill spoke to the 
students of chemistry on the topic ‘‘Gaso- 
line.’”’” In the evening he spoke on ‘‘The 
Petroleum Industry” before a meeting 
of Reading Chemists. This meeting was 
sponsored by PROFESSOR GRAHAM COOK 
of the department of chemistry. There 
were 43 representatives of local industries 
and schools present. Plans were dis- 
cussed for the formation of a permanent 
organization to be a part of the Phila- 
delphia section of the A. C. S. 

The new science building was dedicated 
on May 16th during a meeting of the 
Association of College Presidents of 
Pennsylvania, held at Albright College. 


‘The principal speaker was Dr. J. H. 


PENNIMAN, provost of the University of 
Pennsylvania. 


Antioch College. Dr. C. S. Apams, 
professor of chemistry, has recently been 
appointed director of the new Antioch 
Industrial Research Institute, Incor- 
porated, for the investigation of chemical 
and physical problems. 

Dr. AusTIN M. PATTERSON was elected 
vice president of Antioch College at a 
meeting of the trustees, May 2, 1930. 


Athens College. Miss ALicE HEAP 
represented Athens College at the recent 
dedication of the science laboratory of 
the new $30,000 building of ‘Trinity 
School for Negroes, Athens, Alabama. 
The school was established by the Ameri- 
can Missionary Society for the education 
of adults on the site of the Athens Fort in 
May, 1865. 


Boston University. Dr. J. PHILIP 
Mason has been promoted to assistant 
professor of chemistry. He plans to 
study chemical microscopy this summer 
at Cornell University. 

Dr. Lyman C. NEWELL is chairman of 
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a committee of the Northeastern Section 
of the A. C. S., appointed to raise a fund 
of $10,000 to establish a gold medal in 
honor of the late Theodore William 
Richards. 


Centre College. The seventeenth an- 
nual meeting of the Kentucky Academy 
of Science was held at Centre College, 
Danville, Ky., on May 3, 1930. 

The meeting was called to order by the 
president, DEAN FRANK L. RAINEY of 
Centre College, who delivered an address 
on “The Teaching of Science in Colleges 
of Liberal Arts.” 

The following officers were elected: 
President, V. F. PAYNE; Vice President, 
Mrs. Cuas. C. Cooper; Secretary, A. 
M. PETER; Treasurer, W. S. ANDERSON. 

The principal address was an illustrated 
lecture by Dr. A. M. REESE, West Vir- 
ginia University, on ““The Habits of the 
American Alligator.” 


Clemson College. Early in June, Dr. 
Cuas. E. Mu.uin, head of the Division 
of Textile Chemistry and Dyeing at 
Clemson College Textile School, South 
Carolina, sailed for Europe, where he 
will continue his study of foreign textile 
schools. 

A paper, entitled “The Relation of 
Cotton to Synthetic Fibres,’ given by 
Dr. MULLIN at the Symposium on ‘The 
Relation of Cotton to Chemistry” at 
the Atlanta meeting of the A.C. S., will 
be published in the August issue of Tuts 
JOURNAL. 


College of Charleston. Construction 
has begun on a new wing for the main 
building which will include additional 
laboratory and classroom space for the 
department of chemistry and physics. 
The building addition, which is the second 
of the sort in the past century, is badly 
needed, the student enrolment of the 
College having trebled during the past 
decade. 

The 
Carolina, 


Pre-Medical Club of South 
a student organization, has 
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recently established a medal to be offered 
annually to the student whose record in 
science is adjudged by the heads of the 
scientific departments to be most dis- 
tinguished. 


College of the City of Detroit. Mr. 
ALEXANDER J. STIRTON, who completed 
the work for graduation last semester, 
has been appointed Junior Chemist in 
the Bureau of Chemistry and Soils, 
Washington, D. C. Mr. Stirton won 
his appointment through competitive 
examination under the Civil Service and 
joined the staff in Washington on April 
18th. 


College of the Pacific. Dr. B. S. 
Hopkins, of the University of Illinois, 
and Mrs. HopkIns visited the College 
of the Pacific, Stockton, California, on 
April 29th. Dr. Hopkins addressed the 
students and staff of the department of 
chemistry on “Search for a Chemical 
Element,”’ describing the research which 
led to his discovery of the element illinium, 
and illustrating his lecture with lantern 
slides and samples of the salts of the 
rare earths. 


Cornell College. The chemistry major 
students of the class of ’30 of Cornell 
College have been placed for the coming 
year: Harry G. Day, Certified Milk 
Producers Association fellowship in the 
School of Hygiene and Public Health 
at The Johns Hopkins University; Tom L. 
Jacoss, assistant at Cornell University, 
to work in the field of physical chemistry; 
Erwin L. CARPENTER, assistantship at 
Columbia University, to work in organic 
chemistry; ERNEST K. NIELSEN, 45- 
sistant at Purdue University to work in 
organic chemistry; GENEVA E. Goop- 
RICH, appointment in biological chem- 
istry in the School of Medicine, Uni- 
versity of Iowa. CHARLES THORPE goes 
to the Humble Oil and Refining Company, 
of Houston, Texas, and WILLARD ©. 
Stewart to the Newport Chemical 
Works, dye manufacturers, Milwaukce, 
Wisconsin, 
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LYNNVILLE CARPENTER, Cornell Col- 
lege, ’28, who has been chemist at the 
Forest Paper Company of Madison, 
Wisconsin, has gone to Rumford, Maine, 
to assume the duties of chemist to the 
Oxford Paper Company. 


Creighton University. Mr. DANIEL 
P. No.Lan, Ch.E., assistant professor of 
chemistry in the College of Arts and 
Sciences, has been granted leave of ab- 
sence for one year, to accept a fellowship 
at Notre Dame University. He will 
continue work toward the Ph.D. degree. 

Mr. JAMES W. VAVERKA, B.S., in- 
structor in chemistry, has received a 
fellowship to Holy Cross College, Wor- 
cester, Mass., and has also been given 
leave of absence to avail himself of the 
opportunity to obtain the degree of 
MS. 

Dean Howarp C. NEwrTon, of the 
College of Pharmacy, attended the 
meeting of the American Association of 
Colleges of Pharmacy, in Baltimore, the 
early part of May. Dean Newton is 
chairman of the section on Practical 
Pharmacy and Dispensing of the American 
Pharmaceutical Association. 


Galloway College. On May Day, the 
annual Homecoming Day at Galloway, 
Miss GERTRUDE WESTMORELAND was 
presented with the check for $200 awarded 
her in the recent Prize Essay Contest of 
the A.C. S. Approximately 1500 people 
were present. 

On Tuesday, May 20th, the organic 
class lectured to the freshman students 
in chemistry on the Chart of the Atoms. 
Following the lecture the freshmen were 
hostesses to the lecturers at a picnic 
dinner in the laboratory of Science Hall. 


Harvard University. Louis FREDERICK 
FIESER has been appointed assistant 
professor of chemistry of Harvard Uni- 
versity. Professor Fieser received the 
degree of B.A. from Williams College 
in 1920, and Ph.D. from Harvard Uni- 
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European laboratories as Frederick Shel- 
don Traveling Fellow and, upon return- 
ing to this country, became a member of 
the department of chemistry of Bryn 
Mawr College. His research work has 
dealt for the most part with oxidation 
potentials and anthraquinones. 

OscaR KNEFLER RICE has been ap- 
pointed instructor in chemistry. Dr. 
Rice graduated from the University of 
California in 1924 and received his 
doctor’s degree from the same institution 
in 1926. Since that time he has been at 
California Institute of Technology and 
at Leipzig as National Research Fellow. 
He has published numerous papers on 
the theory of unimolecular reactions and 
allied topics. 


Haverford College. Mr. ALEx N. 
FRASER, Dalhousie University, Halifax, 


“N. S., and Mr. Ratpu O. SHERBERG, 


Northwestern University, Evanston, IIl., 
have been appointed assistants in chem- 
istry for 1930-1931. Mr. RoBERT ME- 
LAMPY, Wilmington College, Wilmington, 
Ohio, has been appointed to a graduate 
fellowship in chemistry. 


Howard College. A sabbatical leave 
of absence for the session 1930-31 has 
been granted Dr. JoHN R. SAMPEY, who 
will spend the year in physical-organic 
research at The Johns Hopkins Uni- 
versity. PROFESSOR FRANKLIN P. LASSE- 
TER, who returned this year from a 
fifteen months’ leave at Columbia Uni- 
versity, has been appointed acting head 
of the department. 


Illinois College. Mr. W. O. Minitr- 
GAN, who has acted as laboratory as- 
sistant, has been granted a graduate 
fellowship at Rice Institute, Houston, 
Texas, for 1930-31. He recently passed 
the government examination for Junior 
Chemist. 

Mr. W. I. Patrerson, ’30, has been 
granted a graduate scholarship in chem- 
istry at the University of Illinois for the 
coming fyear. 





1714 


The chemistry department recently 
received a gift of $1000 for the purchase 
of books. 


The Johns Hopkins University. On 
May 9th, Dr. F. G. Corrreuyi, of the 
Bureau of Chemistry and Soils, U. S. 
Department of Agriculture, spoke on 
“Research at the Nitrogen Fixation 
Laboratory,” and on May 16th, Dr. 
F. C. Frary, of the Aluminum Company 
of America, lectured on “The Develop- 
ment of Chemical Research at the Alumi- 
num Company of America.” Both of 
these lectures were given under the 
Dohme Lectureship established by Dr. 
A. R. L. Doume of Baltimore. 

On May 23rd, SrR WiiuiiaAM Brace, 
Director of the Royal Institution of 
Great Britain, gave a lecture on “The 
Structure of Organic Crystals.’’ 

The 129th meeting of the Maryland 
Section of the A. C. S. was held on Friday, 
May 23, 1930, at 8.15 p.m. in Remsen 
Hall, The Johns Hopkins University. 
The following scientific program was 
given by the graduate students of the 
department of chemistry, The Johns 
Hopkins University: R. BULKLEy, “Vis- 
cosity of Liquids in Fine Capillaries.’ 
H. T. Bycx, ‘‘Decomposition of Organic 
Molecules in a Molecular Beam.” JAMES 
Curry, ‘Desorption of Gases from Plane 
Glass Surfaces.”” T. G. Dyanc, “Re- 
actions of Mercuric Chloride with Oxa- 
lates.” W. C. EICHELBERGER, ‘Osmotic 
Pressure of Dilute Benzene Solutions by 
the Porous Disc Method.” L. M. Exus, 
Jr., “Reactions of Mercaptans.” L,. 
Kiicore, ‘“Alcohol-Free Alk-oxides.’”’ 
LAuRA Kreyjcr, “Studies on Solid Ad- 
sorption.” J. A. MITCHELL, “Silica Gel 
as a Catalyst in Organic Reactions.” 
J. McGraw, Jr., “Heat Capacity of 
Nitrogen Pentoxide.”” R.H. Smit, ‘“‘Spe- 
cific Heats of the Phenyl Derivatives of 
Ethane and Some Related Compounds.” 
J. F. Wemsr, “Mechanism of Decompo- 
sition of Acetone in the Gas Phase.” 


Kansas State Agricultural College. 
The local section of the A, C, S. held a 
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joint meeting with the Kansas State 
Chapter of the Sigma Xi, Friday, May 
2nd, at 8.00 p.m. Dr. C. A. Mis, 
M.D., Ph.D., of the Medical School of 
the University of Cincinnati, was the 
speaker. The title of his address was 
“Effect of Climate on Metabolism and 
Metabolic Diseases.”” The lecture was 
illustrated with lantern slides and dealt 
with a number of phases of the subject 
such as adrenal deficiency in China and 
its relation to moisture and temperature, 
and the effect of moisture and heat in 
depressing fertility. 

Dr. Mills was the guest of honor at the 
annual Sigma Xi banquet held in Thomp- 
son Hall before the lecture. 


Keuka College. PROFESSOR F. MARION 
LOUGEE, of the department of chemistry 
of Keuka College, is on leave of absence 
for the second semester and is pursuing 
research in London. During the summer 
she will travel extensively on the conti- 
nent. Dr. MINNIE A. GRAHAM is in 
charge of the department during Dr. 
Lougee’s absence. 


Knox College. During April and the 
early part of May, the department of 
chemistry of Knox College has had upon 
the campus Dr. EtLwoop HENDRICK, 
Curator of the Chandler Museum of 
Chemistry of Columbia University. Dr. 
Hendrick delivered four lectures each 
week upon topics related to applied 
chemistry and to unsettled problems in 
chemistry. Dr. Hendrick came to the 
college under the auspices of the Honnold 
Lectureship, endowed by Mr. WILLIAM 
L. HonNoLpD, of Los Angeles, California. 

On the evening of April 26th, the 
Illinois-Iowa Section of the A. C. S. met 
with the Knox County Academy of 
Science in Beecher Chapel of Knox Col- 
lege. The speaker was Dr. E. R. Dar: 
LING, of the Corn Products Company, 
Danville, Illinois. The subject of th 
address was ‘“The Uses of Farm Waste.’ 
The speaker dealt especially with the 
manufacture of paper pulp from corn- 
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stalks. Two reels of films illustrated 
the talk. 


Marquette University. Dr. Joun R. 
Kocu, head of the chemistry department, 
discussed ‘‘Current Rectifying Properties 
of Metallic Salts in Contact with Metals,” 
and PrRoFESSOR GEORGE A. HERRMANN 
presented data dealing with the question, 
“Does the Acquisition of High-School 
Chemistry Influence the Student’s Grade 
Obtained in College Chemistry—An 
Analysis of Freshman College Chemistry 
Grades’ at the Mid-West Regional 
Meeting of the A. C. S., May 8th to 
10th. 

The regular summer session at Mar- 
quette University will begin June 19th 
and will terminate August Ist, at which 
time two semesters of inorganic chemistry, 
including qualitative analysis, two semes- 
ters of quantitative analysis, and the 
first semester of organic chemistry will 
be offered. Graduate courses will be 
made available by special arrangement. 

The final meeting of the year of the 
Marquette University Chemistry Society 
featured three films, provided through 
the courtesy of the General Electric 
Co., entitled: ‘“The Benefactor,” “Beyond 
the Microscope,’”’ and the “World of 
Paper.” Recently this society held its 
annual banquet. Dr. WinuiamM W. 
BAvER, research chemist for the Pitts- 
burgh Plate Glass Co., was the guest and 
speaker of the evening. 


Marywood College. An exhibition of 
visual aids in the teaching of science 
was held during the last week of April. 
Many interesting exhibits were made and 
set up by the students, who also demon- 
strated to several hundred visitors the 
use of the motion picture machine, the 
stereopticon, the .micro-projector, the 
still film and opaque attachments, and 
the method of making lantern slides. 

“Inadequate Proteins,’? a monograph 
prepared by the Food Chemistry Group, 
was issued during May. Albino rats were 
used for the experiments. 
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McKendree College. Dr. H. W. 


Govu.p, a former instructor in the De- 


partment here and now at the Northern 
Illinois Teachers’ College, was recently 
initiated into the local chapter of Sigma 
Zeta, honorary science fraternity. 

VERNAL R. W. Harpy, holder of the 
McKendree College Scholarship at the 
University of Illinois, has been awarded 
a Second-Year Scholarship for 1930-31 
at the University. 

The Peter Akers Scholarship in Chem- 
istry has been awarded for the coming 
year to Wiiu1aAM O. Lory of East St. 
Louis. This scholarship, named in honor 
of the first president of McKendree Col- 
lege and founder of the department, is 
administered by his great-grandson, J. 
R. AKERS, chief chemist at the Aluminum 
Ore Company of East St. Louis. 


Missouri School of Mines and Metal- 
lurgy. At the meeting of the Ira Remsen 
Society on April 28th, Dr. R. C. SHUEY, 
Development Chemical Engineer for the 
Bakelite Company, gave a talk illustrated 
with moving pictures and Bakelite prod- 
ucts. On the evening of May 7th, Dr. 
HALL, research chemist for the Mallinck- 
rodt Chemical Co., of St. Louis, presented 
a paper entitled, ‘“The Lead Content of 
Uranium Ore and the Age of the World.” 

Wn. Obs, who has been assistant in 
analytical chemistry for the past year, 
has accepted a position with the U. S. 
Bureau of Mines as assistant chemist. 
He will report for duty on June Ist. 
P. H. DELANO, who received his M.S. 
degree in chemical engineering this spring, 
will take Mr. Ode’s place in the depart- 
ment as assistant in analytical chemistry. 

Mr. Ratpw C. SHuEY, development 


chemical engineer of the Bakelite Cor-., 


poration, gave an address before the local 
group on ‘‘Bakelite,’’ on April 28, 1930. 

On May 7th, Dr. LAWRENCE P. HALL, 
research chemist, Mallinckrodt Chemi- 
cal Company, discussed ‘‘The Lead Con- 
tent of Uranium Ores and the Age of 
the Earth.” 

Dr. Grorce L. Ciark, professor of 
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chemistry, University of Illinois, ad- 
dressed the members of Sigma Xi on 
Tuesday, May 20th. His subject was 
“Beyond the Microscope.” 


Oberlin College. On May 14th, Pro- 
FESSOR Fayjans, of the University of 
Munich, lectured before Oberlin’s depart- 
ment of chemistry. 

On May 5th, PrRoFEssor Harry N. 
Ho.MEs, of the department, lectured at 
Yale and on May 23rd before the Charles- 
ton (W. Va.) Section of the A. C. S. on 
“Interfacial Adsorption.” 

The second edition of Professor Holmes’ 
“General Chemistry”’ is recently off the 
press. 

PROFESSOR W. H. CHAPIN returned in 
June from his leave of absence in Cali- 
fornia, very greatly improved in health. 
Dr. WENDELL NIEDERHAUSER, who took 
his place during the year, joins the faculty 
of Williams College. Dr. A. L. ELpgEr, 
who has for two years been the Charles 
M. Hall research instructor, joins the 
faculty of Syracuse University. He is 
succeeded in Oberlin by Dr. HENRY 
LEICESTER of Stanford University. 

EUGENE SENSEL, of Oberlin College, 
won one of the six prizes of five hundred 
dollars each in the National Prize Essay 
Contest for Freshmen conducted by the 
ASS. 


The Ohio State University. On Mon- 
day, May 5th, DEAN Wm. McPHERSON, 
president of the A. C. S., addressed the 
faculty and students of chemistry of the 
University of West Virginia, at Morgan- 
town. 

On April 17th, PRorEssorR WM. LiLoyp 
Evans, of the department of chemistry, 
addressed the Michigan State College 
Section of the A. C. S. on “Some Recent 
Advances in Carbohydrate Chemistry.” 

The Wittenberg chapter of the Theta 
Chi Delta Fraternity held its annual High- 
School Chemistry Contest at Wittenberg 
on May 10th. The first prize was $250. 
Following the contest the students were 
addressed by PROFESSOR Wo. E. HENDER- 
son of The Ohio State University. 
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PROFESSOR KaAsIMIR FAajans, of the 
University of Munich, addressed the 
Columbus Section on May 12th and 13th. 
The subjects of his lectures were: ‘The 
Absorption of Ions on Crystals and Their 
Photochemical and Analytical Applica- 
tions”; “The Deformation of Ions in 
Crystals and Molecules’; and ‘Optical 
Investigations on Solutions of Strong 
Electrolytes.” 

It has been the custom of the Columbus 
Section to hold one annual meeting at 
one of the colleges or universities other 
than The Ohio State University within 
the confines of the Section. This year 
the department of chemistry of the 
Ohio Wesleyan University was host to 
the Section on May 21st. Mr. H. E. 
OttinG, of the Moores and Ross Milk 
Company of Columbus, gave a lecture 
on “Milk.” This part of the program 
was followed by a movie. On the way 
to Delaware the Section was the guest of 
PROFESSOR H. T. STETSON of the Perkins 
Observatory. 

For several years, the Lambda chapter 
of the Alpha Chi Sigma Fraternity has 
awarded the cup known as the Edward 
Williams Morley cup to the freshman 
student having made the highest average 
up to the date of the award in first-year 
chemistry. This year the cup was 
awarded to Mr. CLARENCE W. ASSEN- 
HEIMER of Bucyrus, Ohio. 

The Eta chapter of the Phi Lambda 
Upsilon Fraternity has an annual award 
to the sophomore having the best record 
in quantitative analysis. The recipient 
was DonaLtp E. Hut of Crooksville, 
Ohio. Last year Mr. Hull was awarded 
the Alpha Chi Sigma scholarship cup. 

PROFESSOR J. B. Brown, of the Ohio 
State University, addressed the Mercator 
Club on April 22nd. His discussion 
was ‘Chemical Predestination.”’ On 
May 6th, a joint meeting of the Mercator 
and Optimists Clubs was held and a lecture 
with demonstrations on ‘Some of the 
Newer Uses of Liquid Air,’’ was given by 
PROFESSOR J. E. Day. 

On May 2nd, ProressoR EDWARD 
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Mack, JR., addressed the Ohio Northern 
Section of the A. C. S. on the “Size and 
Shape of Molecules.”” Recently Dr. Mack 
was made one of the members of the 
new Scientific Advisory Board established 
by the Westinghouse Research Labora- 
tories. 

PROFESSOR ARTHUR J. CLARK, head of 
the department of chemistry of Michigan 
State College, was a recent visitor to the 
department of chemistry. 

The biennial Engineers’ Day was on 
May 16th this year. The chemical engi- 
neering students had as a part of their 
exhibit the following items: The equip- 
ment machinery of the department; 
chemical warfare service display; the 
refining of petroleum by the Pure Oil 
Company; name plates and ornamental 
metal works by the D. L. Auld Company; 


condiments of the Capitol City Products, 


Company; the manufacture of oilcloth 
by the Columbus Coated Fabric Corpora- 
tion; and displays of other industrial 
products. 

Mr. RALPH,SHAFOR, class of ’14, who 
for several years was director of research 
of the Great Western Research Refining 
Company, Denver, Colorado, has now 
become consulting engineer for The 
Dorr Company, New York City. 

During the Atlanta meeting of the 
A. C. S., Proressor J. R. WiTHROW 
took an automobile trip through the 
phosphate workings and sponge industry of 
Florida. On May dth, Professor Withrow 
addressed the Engineers’ Club of Colum- 
bus, on the ‘“‘History and Activities of the 
American Engineering Council on Na- 
tional Affairs.’ He is a member of the 
Assembly of the American Engineering 
Council and has served three terms as 
director for the Council of Region Num- 
ber 2, including New Jersey, Pennsyl- 
vania, Delaware, Maryland, District of 
Columbia, Virginia, West Virginia, and 
Ohio. 


Ohio Wesleyan University. Dr. 
Harry F. Lewis, head of the department 
of chemistry at Ohio Wesleyan University, 
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has resigned his position in order to accept 
the position of professor of organic chem- 
istry in the Graduate School of the 
Institute of Paper Chemistry at Appleton, 
Wisconsin. Dr. W. A. MANUEL, who 
is at present professor of inorganic chem- 
istry at Ohio Wesleyan, has been named 
the successor of Dr. Lewis as head of the 
department. 

On May 15th, Dr. Lewis addressed 
the Ohio Northern Section of the A. C. S., 
on the subject, ‘“SSome Recent Advances 
in Organic Chemistry.”’ 

The May 21st meeting of the Columbus 
Section of the A. C. S. was held at Ohio 
Wesleyan University. The meeting was 
preceded by a dinner and by a trip to 
Perkins Observatory, of Ohio Wesleyan 
University, in which there is soon to be 
installed the new American-made 69- 
inch reflector, produced by the U. S. 
Bureau of Standards. The speaker for 
the meeting was Mr. H. E. Orrine, of 
Columbus, and his topic was ‘“‘Milk.’’ The 
lecture was illustrated by moving pictures. 


Rensselaer Polytechnic Institute. 
Dr. H. S. vAN KtoosTErR, of the de- 
partment of chemical engineering, will 
spend the summer in Holland. 

The annual dinner of the Rensselaer 
Chapter of Sigma Xi was held in Russell 
Sage Dining Hall on the evening of May 
2nd. Dr. FRANK PARKER Day, Chan- 
cellor of Union University, delivered an 
address on “The Influence of Science on 
Literature.” 

Dr. H. M. FAIGeENBAUM will be in 
charge of the chemical work of the 
New York State Biologic Survey this 
summer. The current project includes 
the St. Regis and Grasse watersheds. 

Dr. W. P. Mason, professor emeritus 
of chemistry, has returned to Troy for 
the commencement exercises of the 
Institute. Dr. Mason spent the winter 
in California. He will leave for his home 
in New Hampshire early in July. 


This In- 
its second biennial Rose 


Rose Polytechnic Institute. 
stitute held 
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Show on the evenings of April 17th, 18th, 
and 19th. This was not a flower show, 
as one might imagine, but an exhibition 
of the work carried on at the Institute in 
the several departments of engineering 
and science. Also there was included, 
through the courtesy of many of the 
manufacturing and industrial plants, a 
number of devices, inventions, machinery, 
and products newly developed. There 
were about 300 separate exhibits, of 
which 33 were shown in the department 
of chemical engineering. 

The basic idea in the chemistry and 
chemical engineering exhibits was to show 
many of the applications of chemistry to 
industry. Itincluded demonstrations and 
exhibits showing the manufacture of such 
things as rayon, bakelite, and other 
plastics; cement, glass, paint, dyes, and 
chemicals; the softening of water, the 
refining of oils, the production of paper 
from cornstalks, the electrolytic produc- 
tion of paints, of pharmaceuticals, of 
carborundum; electroplating; production 
of metals and alloys; colloids, their 
properties and uses; the various products 
obtained from corn. 

As evidence that people are attracted 
by other things than athletic spectacles, 
it may be mentioned that the Institute 
was visited by over six thousand people 
during the show. 


St. Bonaventure’s College. St. Bona- 
venture’s College is now introducing a 
group of courses, in junior and senior 
years, leading to the degree of Bachelor 
of Science in Petroleum Engineering. 

The courses in this group include 
engineering, geology, physics, chemistry, 
mathematics, and drawing. 

A course in Petroleum Chemistry was 
given in the second semester of the present 
year. This course was offered in two 
sections, one intended primarily for 
college students, and the other an evening 
course. 


State University of Iowa. Dr. ROBERT 
RIEDER, of Graz, Austria, who has been 
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International Research Associate in the 
chemistry department for the present 
year, left Iowa City on May 7th. After 
traveling in California, he will return to 
his home in Graz. 

PROFESSOR EDWARD Bartow attended 
the Regional Meeting of the A. C. S. at 
Milwaukee on May 8th. 

Mr. Epwarp W. NEUMAN, who is a 
candidate for the Ph.D. this summer, 
with major in analytical chemistry, has 
been awarded a National Research Coun- 
cil Fellowship. He will do his research 
work on ‘Solubility of Inorganic Pre- 
cipitates in Various Aqueous Solvents of 
Strong Electrolytes and Its Relation to 
Modern Theories of Solution,” under the 
direction of Prorgssor A. A. Noyes at 
the California Institute of Technology, 
Pasadena. Mr. Neuman has been re- 
search assistant in chemistry during the 
present year. 

Mr. WALTon B. TANNER, who is also 
a candidate for the Ph.D. with major 
in physical chemistry, has accepted a 
position with the Roessler & Hasslacher 
Chemical Co. at Niagara Falls, N. Y. 


Temple University. PRoFEssor J. 
Howarp GRAHAM, one of the contributing 
editors of THis JOURNAL, has accepted 
the position of professor of physics and 
associate professor of organic chemistry, 
at the School of Pharmacy of Temple 
University, and will enter upon his new 
new duties next fall. Professor Graham 
is now at Central High School, Phila- 
delphia, Pennsylvania. 


The University of Chicago. The Semi- 
nar Club held two meetings during the 
month of May. The May 7th meeting 
was conducted by Dr. W. C. PIERCE 
who discussed some recent work on the 
diffraction of X-rays in liquids and in gases. 
At the meeting held May 21st, Dr. W. C 
JoHNSON spoke on “Some Recent Prob 
lems in Inorganic Chemistry.” 

Dr. T. F. Youne lectured before the 
Michigan State College Section of the 
A. C. S. on May Ist on “The Heats of 
Dilution of Strong Electrolytes.” 
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PROFESSOR K. Fayans lectured in the 
Kent Laboratory on Friday, May 16th. 
His subject was ‘The Deformation of 
[ons as Shown by Refractometric Data.” 

The Chicago Section of the A. C. S. 
presented the nineteenth Willard Gibb’s 
Medal, found by William A. Converse, 
to Dr. Irvinc LaNcmurr, of the General 
Electric Company, on Friday evening, 
May 23rd, at the Palmer House, Chicago, 
Illinois. The following program was 
carried out: 

The Willard Gibbs Medal, Warp V. 
Evans, Chairman of the Chicago Section; 
The Medalist, Kart, T. Compton, Prince- 
ton University; Presentation of The 
Willard Gibbs Medal to Irving Langmuir 
by Junius StrEGLITz, The University of 
Chicago; What Are Atoms Like?—How 
Do We Know?—Irv1NG LANGMUIR; Re- 


sponses, MARTIN J. INSuLL, Middle West , 


Utilities Company, GLENN FRANK, Uni- 
versity of Wisconsin, HERMAN N. BUN- 
DENSEN, M.D., Chicago, Raupu E. 
HEILMAN, Northwestern University. 

PRoFEsSOR H. I. SCHLESINGER has 
been elected chairman of the Chicago 
Section of the A. C. S. for the year 1930— 
31. He succeeds PROFESSOR W. V. EVANS 
of Northwestern University. 


University of Cincinnati. JoHNn H. 
PayNE and Hoke S. GREENE who re- 
ceived the Ph.D. in June are now with 
the Roessler Hasslacher Corporation at 
Niagara Falls. Dr. Payne, who has been 
appointed exchange student, has been 
granted a leave of absence for one year 
and will sail for Europe in the fall to 
enter the laboratory at the University of 
Munich, where he will work with Pro- 
fessor Wieland. 

Dr. Saut B. ARENSON delivered the 
convocation address to 1500 students of 
the Eastern Kentucky Normal School, 
Richmond, Ky., on April 23rd. His 
subject was ‘Chemical Research in In- 
dustry.’ He also discussed, with the 
students particularly interested in chem- 
istry, the opportunities in chemistry and 
chemical engineering. 
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The fifth triennial national convention 
of Iota Sigma Pi (honorary chemical 
sorority) will be held at the University of 
Cincinnati on September 6th, 7th, 8th, just 
preceding the fall meeting of the A. C. S. 
National President Dr. SyBr1, WoopRuFF, 
University of California, will preside. 
Mrs. M. VAN VALKENBURGH HOLT, 
president of the hostess chapter (Radium), 
has general charge of the local arrange- 
ments. 

Dr. Raipo E. OksPER spoke at the 
April meeting of Iota Sigma Pi on ‘“‘Ma- 
dame Lavoisier.’ 

The Student Chemist Club has held 
monthly supper meetings throughout the 
school year. The speakers were: FRANK 
J. ANpDREss, ‘“‘The Milk Problem’; O. 
C. Von ScHLICHTEN, “Crystallography 
and Its Application to Chemistry”; C. 
H. Beurer, “Problems Confronting a 
City Chemist”; S. J. M. ALLEN, “Modern 
Theories of Physics and Their Relation to 


Chemistry”; A. P. Matuews, “Some 
Problems of Biochemistry.” 
University of Florida. Dr. T. R. 


LEIGH, head of the department of chem- 
istry and dean of the College of Pharmacy, 
attended the annual meeting of the 
American Pharmaceutical Association held 
in Baltimore May 5th to 10th. Dr. 
Leigh is chairman of the Committee 
on Curriculum and Teaching Methods 
of the Association. He also attended the 
U. S. Pharmacopeia Convention held in 
Washington, May 12th to 17th. 

The summer session of the university 
opened June 16th and will close August 
8th. Dr. T. R. Leicu and Dr. R. C. 
Goopwin will offer courses in general 
chemistry, qualitative and quantitative 
analysis, organic chemistry, and research. 
Graduate courses will be offered upon de- 
mand. Pror. A. P. Back will offer, as 
in previous summers, a _ two-semester 
orientation course in general natural 
science. He will be assisted by Dr. F. H. 


HeaTH, who will also offer a course in 
materials and methods in science. 
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University of Illinois Section, A. C. S. 
On Monday, May 12th, officers of the local 
section of the A. C. S. were elected for 
the coming year as follows: Pror. D. B. 
KEYES, chairman; Dr. DANA BurRKs, 
vice-chairman; Dr. VINCENT DUVIGNEAUD, 
secretary; Dr. C. W. STILLWELL, treasurer; 
PROFESSORS ROGER ADAMS, and GEgo. L. 
CLARK, councilors; Dr. L. L. Quin, 
editor. 

The committee of the Association of 
Illinois Chemists, chosen to select a me- 
morial for Miss Marion E. Sparks, reported 
at the luncheon meeting of the organiza- 
tion held at Atlanta. The memorial is to 
be an inscribed bronze tablet in the chem- 
istry library. Miss Sparks had been, be- 
fore her death last winter, librarian in the 
chemistry library for a long period of 
years, and was a devoted friend of all 
Illinois chemists. 

Louris A. ASTELL, head of the science 
department, West Chicago Community 
High School and member of the Illinois 
Chemistry Teachers’ Association for some 
time, will take up the duties of a research 
associate under Dr. Ot1s W. CALDWELL, 
director of the Institute of School Ex- 
perimentation, Teachers’ College, Colum- 
bia University, next fall. 

Dr. J. R. JOHNSON, who received his 
doctorate from Illinois in 1922, and who 
has been an assistant professor at Cornell 
University for the past two years, has 
just been made a full professor and head 
of the division of organic chemistry at 
Cornell. 

Dr. Doucias W. Hii will come to 
the University of Illinois next year as 
one of the Commonwealth Fund Fellows. 
Dr. Hill received his doctorate at Liver- 
pool, and has been located at Bristol 
University this past year. He will work 
on chemotherapy under PROFESSOR ROGER 
ADAMS. 

Dr. CATHERINE STEELE, who has been 
at Illinois for the past two years as a 
Commonwealth Fund Fellow, will study 
at Harvard next year. 

The executive committees of the three 
divisions, Industrial, Gas and Fuel, and 
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Petroleum, have decided to hold a joint 
symposium at the Cincinnati meeting of 
the A. C. S. The symposium is to be 
on the subject of “High-Pressure Re- 
actions in Industry.”” PRor. NorRMAN 
W. Krass, of the chemistry department 
of the University of Illinois, will direct 
the preparation of the program. 

Dr. Irvin A. KOTEN, who received 
his doctorate at Illinois in 1924, has 
accepted a position as professor and 
head of the department of chemistry at 
Battle Creek College for the coming year. 
He has been a professor of chemistry at 
Illinois Wesleyan University for the past 
few years. 


University of Maryland. Among the 
recipients of the Ph.D. degree in chem- 
istry in June was OTTO REINMUTH, 
associate editor of THis JouRNAL. Prior 
to the conferring of the degree, he was 
elected to full membership in the local 
chapter of Sigma Xi. Dr. Reinmuth’s 
dissertation, ‘“The Nature of Interaction 
between Hydrous Oxides and Mordant 
Dyes,” was presented at the Seventh 
Colloid Symposium held at The Johns 
Hopkins University, June, 1929, and is 
published in the Colloid Symposium 
Annual, Volume VII. 


University of Missouri. Mr. MILToNn 
H. Wanz has received a fellowship at the 
University of Illinois. He will continue 
in his present position as graduate as 
sistant during the summer term. Mr 
JoHN REHNER has received a graduat« 
fellowship at the University of Minne- 
sota, and Mr. Haroip P. Brown, a 
fellowship at the University of Nebraska 

Miss Mary DRANE has accepted a 
position to teach .chemistry at Cottey 
College, Nevada, Missouri. 

Mr. RaAtPH Futon, who has been 
lecture assistant in inorganic chemistry, 
has been appointed to a position with the 
Bakelite Corporation. 

Mr. CLAUDE ALEXANDER, who will 
also receive the degree of Master of 
Arts in June, has been appointed to a 





Vou. 7, No. 7 


position with the Goodrich Rubber 
Company. 

Mr. FRANKLIN JOHNSTON will also 
be with the Goodrich Rubber Company 
next year. 

A note on the recently published bulletin 
of the School of Mines and Metallurgy of 
the University of Missouri will be found 


on p. 1728. 


University of New Mexico. Dr. JoHN 
D. CLARK, professor of chemistry, has 
been elected president of the South- 
western Division of the American Associa- 
tion for the Advancement of Science. 
Dr. Clark is a member of the staff of 
contributing editors of TH1s JouRNAL. 


University of Tennessee. A petition 
for a local section of the A. C. S., to be 
known as the East Tennessee Section 
with headquarters at Knoxville, was 
accepted by the Council at the Atlanta 
meeting on April 7th. At the initial 
meeting the following officers were elected: 
Chairman, Prov. CuHas. O. Hut, head 
of the department of chemistry, Uni- 
versity of Tennessee; Vice-Chairman, 
Mr. MiL_arD J. HuGHEs, chief chemist, 
Aluminum Company of America, Alcoa, 
Tennessee; Secretary-Treasurer, PROF. 
C. A. BUEHLER, University of Tennessee; 
Councilor, Pror. J. C. Lowery, Knoxville 
High School. Plans were made for hold- 
ing meetings monthly. 


University of Virginia. Dr. CHARLES 
LEE REESE, graduate of the University 
of Virginia in 1884 and director of the 
du Pont Company, was the guest speaker 
at the final meeting of the Chemical 
Engineering Society on May 8th. His 
subject was the “Development of a 
Chemical Industry,’”? in which he de- 
scribed the growth of the du Pont Com- 
pany from a small powder mill to the 
present complicated organization dealing 
in a wide range of chemical products. 
Present in the audience was FRANCIS 
PERRY DUNNINGTON, professor emeritus 
of industrial and analytical chemistry, 
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in whose classes Dr. Reese sat as a stu- 
dent at this University some 45 years ago. 

WILLIAM FENTON Ross, of Richmond, 
Virginia, has been announced by the 
faculty of the school of chemistry as the 
outstanding junior pursuing a course 
leading to the degree of B.S. in chemistry 
or chemical engineering. The Alpha 
Kappa Chapter of Alpha Chi Sigma will 
award him a membership in the A. C. S. 
commencing Jan. 1, 1931, in accordance 
with the establishment of this annual 
prize. 

At the final business meeting of the 
school year, held recently at the Cobb 
Chemical Laboratory at the University 
of Virginia, the Chemical Engineering 
Society elected the following officers to 
serve during the 1930-31 session: Presi- 
dent, RICHARD W. QUARLES, Richmond, 
Vice-President, Euwis H. McCoy, 
Charlottesville, Va.; Secretary, Gko. R. 
Jongs, Washington, D. C.; Treasurer, 
Wo. K. Price, New Market, Va.; Cor- 
responding Secretary, GEO. A. ROBERTSON, 
Norfolk, Va. 


Upper Iowa University. Pror. L. E. 
BLACKMAN, head of the chemistry de- 
partment, attended the forty-fourth an- 
nual meeting of the Iowa Academy of 
Science at Iowa State College, Ames, 
Iowa, May 2nd and 3rd. Prof. Black- 
man was elected a fellow to the Academy 


in 1926. 


Prof. L. E. Blackman addressed the 
Oelwein Science Club, the C-Why-4 Club, 
at their annual banquet April 28th, on 
the subject, “Science and Everyday Life.” 


Valparaiso University. In line with 
some other institutions, Valparaiso Uni- 
versity offers a chemistry-commerce cur- 
riculum. The chemistry department has 
arranged a special course for the seniors 
taking this curriculum. How this course 
is conducted is shown by the following 
example. In the digging operations con- 
nected with a plant operated by the 
father of a senior a certain mineral was 
found. For the work of the course the 
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senior will make quantitative analyses 
of several samples of the mineral; he 
will determine the extent of the deposit; 
he will investigate the market for mineral 
of that kind and quality; he will attempt 
to determine the cost of production of 
the mineral; and finally, he will attempt 
to develop a use for the mineral as a raw 
material for a chemical product. The 
last part of the problem will include 
laboratory work and cost calculations. 


Winthrop College. On April 26th, 
Dr. CnHas. E. Mutuin, professor of 
textile chemistry at Clemson College, 
addressed several hundred students at 
Winthrop College on ‘‘The Manufacture 
of Artificial Silk.’’ The lecture was illus- 
trated with samples of cloth from many 
countries. 

Proressor G. G. NavupDaAIN, of Win- 
throp College, will be at New York 
University this summer. 

The new $130,000 social and physical 
science building which has been erected 
was formally opened on May 17th. 


Central Texas Section, A. C. S. The 
annual meeting of the Central Texas 
Section of the A. C. S. was held in the 
chemistry lecture room of Baylor Uni- 
versity, Saturday, April 19, 1930, at 
7.30 P.M., PRESIDENT J. C. GopBEY in 
the chair. 

The following papers were presented: 
“Impressions of the Atlanta Meeting,” 


Effect of Water on Chemical Reactions. 
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C. C. Hepces and A. E. Scuaar; “A 
Periodic Table of the Elements,” C. W. 
BuRCHARD; “Some Misconceptions of 
Chemical Warfare,” H. R. Brayron; 
“Certain Molecular Rearrangements of 
Hydrazones and Pyrazolines,”’ z. B. 
ENTRIKEN; ‘Nitrite Production in Soils,”’ 
G. S. Fraps and A. J. STERGES; ‘‘Some 
Characteristics of the Corrosion Cell: Iron 
—Aerated-Iron,” H. L. LocurTe. 

The fall meeting will be held at Trinity 
University, Waxahachie, in October, and 
the next annual meeting in April in 
Waco. 

W. S. Manure, of Fort Worth, was 
elected president. 


Cincinnati Section, A.C. S. A meeting 
of the Cincinnati Section of the A. C. S. 
was held on May 14th at 8.00 P.M. in 
the chemistry building of the University 
of Cincinnati. PRoFEssoR E. M. CHamot, 
of Cornell University, spoke on ‘The Mi- 
croscope in the Chemical Laboratory.” 


Pittsburgh Section, A. C. S.. On June 
6th, a meeting of the Pittsburgh Section 
of the A. C. S. was held in honor of the 
completion of 25 years’ service at the 
University of Pittsburgh by PROFESSOR 
ALEXANDER SILVERMAN, head of tlie 
chemistry department. Dr. HaArRIsoN 
E. Howe8, editor of Industrial and En- 
gineering Chemistry, spoke on ‘‘Twenty- 
five Years of Progress in Chemistry.” 


It has been known for some time that 


certain chemical reactions take place very slowly, if at all, in the absence of traces of 
water. ‘The earlier experiments of Dixon and of H. B. Baker provided several inte:- 
esting examples of this phenomenon. For example, a well-dried mixture of carbon 
monoxide and oxygen does not explode with a weak electric spark, and dry ammoniu: 
chloride does not dissociate on heating. In other cases, such as the union of mercury 
and chlorine, the presence of moisture has little effect. In Science Progress for October 
there is an article on this subject by G. R. Gedye in which recent work is summarized, 
and the theories proposed to explain the effects are discussed. It is concluded that 
effects of ionization and of the surface of the vessel may both play a part, although 
in some cases, such as the union of carbon monoxide and oxygen, there are special 
mechanisms of a chemical character.— Nature 





Inorganic Qualitative Chemical Analysis. 
ALLAN R. Day, Pu.D., Assistant Pro- 
fessor of Chemistry, University of 
Pennsylvania. First edition, The 
Chemical Publishing Co., Easton, 
Penna., 1930. ix + 197 pp. ‘Tables. 
15 X 28 cm. $2.75. 


The purpose of this book is to establish 
as close a relationship as possible between 
facts and theories within the rather 
limited time usually allotted to Qualita- 
tive Analysis. 

The book is divided into five parts: 
Part 1: Fundamental principles are dis- 
cussed and illustrated with useful prob- 
lems. Part 2: Reactions of cations are 
considered with fundamental principles. 
Part 3: Preliminary experiments are 


given which are designed to cause the 
student to apply the facts and theories 


learned in Parts 1 and 2. Part 4: A 
clear concise outline supplemented with 
notes is given for the preparation of the 
solution. ‘The scheme of analysis con- 
sists of six groups. These groups are 
separated as follows: I. Hydrochloric 
acid...Pb, Hg, Ag; II. Hydrogen sul- 
fide... .Pb, Bi, Cu, Cd, Hg, As, Sb, Sn, 
subsequently divided into a basic and 
acid division with sodium sulfide, III. 
Ammonium hydroxide in presence of 
ammonium chloride...Al, Cr, Fe; IV. 
Ammonium hydroxide and hydrogen sul- 
fide...Mn, Zn, Co, Ni; V. Ammonium 
carbonate and alcohol. . .Ba, Ca, Sr, Mg; 
VI. NH, K, Na remain in final filtrate. 
Provision is made for optional methods 
of analysis in special cases and for treat- 
ment when phosphates are present. 
Part 5: A scheme of anion analysis is 
developed in considerably more detail 
than is found in elementary texts. 

The book has accomplished its aim in 
correlation of principles and facts as well 
as could be expected in a text designed to 
be covered in the somewhat limited time 
now allowed for qualitative analysis 


courses. The print is pleasing and the 
material logically arranged. If the author 
could have included in Part 4 a place for 
the separation and detection of some of 
the more common “rare elements,’ it 
would have added to the value of the 
book, since the commercial analyst of 
today is frequently called upon to detect 
the presence of such elements. 


K. KERSHNER 


Missour!I SCHOOL OF MINES 
ROLLA, Missouri 


Work Book in General Science. E.uis C. 
PERSING, M.S., and KIMBER M. PER- 
sinc, M.S. Harter Publishing Com- 
pany, Cleveland, Ohio, 1927. 127 
pages. 21 XK 27cm. $0.60. 


A “work book’ is a teaching aid that 
keeps the individual student busy for a 
time at interesting, instructive activity 
with mind and pencil; in which results 
are recorded in blanks on the pages of 
the book itself rather than in a separate 
notebook; in which the directions are so 
given that each pupil may go at his own 
pace. 

Work books in science have the general 
appearance of laboratory manuals, but, 
unlike most of them, go farther in pre- 
senting references, thought questions, and 
problems to be worked out. 

Work books in general science, such as 
this by the Persing brother-teachers, 
present a great variety of content material 
experimentally, invite the student to 
help himself rather than pass his plate to 
the teacher for each measured slice. The 
“project method,” the ‘‘contract plan,” 
and similar schemes of making assign- 
ments and checking performances, will 
find work books of particular assistance. 
It is conceivable that the work book 
could be used unaccompanied by any text, 
but this is not recommended by the 
authors. 
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This Work Book in General Science 
possesses interest, practicability, variety, 
and a good arrangement according to 
seasons—e. g., the study of plants and 
animals comes near the end, which would 
ordinarily be reached in the spring. 
Teachers of general science, particularly 
those harassed by large classes, should 
investigate the service that such a work 
book might render. 

H. A. WEBB 


GEORGE PEABODY COLLEGE FOR TEACHERS 
NASHVILLE, TENNESSEE 


College Organic Chemistry. E. EmMMET 
Rew, Professor of Chemistry, The 
Johns Hopkins University. D. Van 
Nostrand Company, Inc., 250 Fourth 
Ave., New York City, 1929. v + 
649 pp. 14 X 21.5 cm. $3.75. 


The volume is the fruit of the author’s 
valuable experience in teaching organic 
chemistry and is intended for a year 
course. That it differs somewhat in 
order from the older texts is not an ad- 
verse criticism since there is more than 
one successful way of presenting in an 
orderly manner this difficult subject. 

One especially valuable characteristic 
of the book, a resultant of the research 
interests of the author, is shown in the 
space devoted to helpful and compre- 
hensive tabulations of the physical proper- 
ties of analogous series. 

In the 78 tables in the book, an immense 
amount of information is collated and 
arranged to show the relationship be- 
tween members of the same series. For 
example, Tables XI and XII give the 
structure of 7 heptanes, together with 
data concerning the boiling point, melting 
point, density, critical temperature, pres- 
sure in atmospheres, surface tension, re- 
fractive index, and dielectric constants 
of each isomer. In addition some 27 
figures in the aliphatic series illustrate, 
for instance, vapor pressure curves, boiling 
points of m-primary alcohols, ethers, 
esters, amines, the density of hydro- 
carbons, and some of their substitution 
products, etc. 


. 
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After an introduction which stresses 
the theory of steam-distillation and the 
distillation of organic mixtures the author 
discusses methane and methanol as type 
compounds, continued by chapters on 
building molecules, the metliane series, 
isomerism, halogen derivatives, and then 
ethanol which is taken up in detail. Then 
follow the customary topics which are 
taken up with clarity of style and full 
presentation of typical reactions, together 
with unusual care in pointing out rela- 
tionships between compounds, all of 
which should be helpful to the student. 
Many references are given to technical 
applications, both industrial and medical. 
At the end of each chapter are a number 
of illustrative problems. 

One question might be raised about the 
volume, and that is the relative amount 
of space devoted to the cyclic compounds 
(26%). In view of their importance in 
so many industries and as medicinal 
agents this part could be well expanded 
but not at the expense of the aliphatic 
compounds. 

The book can be recommended as a 
well-presented and excellent volume con- 
taining a wealth of tabular material not 
usually found in an elementary organic 
chemistry text. 

F. B. Darns 


UNIVERSITY OF KANSAS 
LAWRENCE, KANSAS 


Some Applications of Organic Chemistry 
to Biology and Medicine. GkrorGE 
BaRGER, Edinburgh University. Mc- 
Graw-Hill Book Company, Inc., New 
York, 370 Seventh Avenue, 195. 
186 pp., 5 figs. 15 X 28 cm. $2.50. 


This book consists of an introductory 
lecture on international relations in 
science and five lectures dealing with tlie 
chemistry of the hormones, the vitamitis, 
chemical constitution and physiological 
action, chemotherapy, and the blue 
adsorption compounds of iodine. With 
the possible exception of the last lecture, 
all these subjects are of great general 
interest. The skill with which the author 
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has presented a not inconsiderable amount 
of organic chemistry in a very readable 
form will awaken the envy of all those 
who have struggled with similar problems 
in their own teaching. Of course, it 
is always a relatively easy matter to 
handle a complicated technical matter 
if one is content to give merely the bare 
outlines and then entertain the audience 
by anecdotes and startling statements, 
but to present both a popular and ade- 
quate account of a subject as the author 
has done is extraordinarily difficult. 
Not only are the more striking aspects 
of each subject considered, but the whole 
chemical and physiological background 
is carefully explored; for instance, in 
the case of thyroxin the synthesis of this 
compound and the experiments leading 
to the establishment of the constitutional 
formula are discussed in great detail. 
This part of the book will be of particular 
interest to the specialist in this field since 
it is well known that Professor Barger 
is in a unique position to speak with 
authority on this subject. He allows 
us here a glimpse of the actual steps by 
which an important investigation was 
brought to a successful conclusion. This 
portion of the book would make an excel- 
lent text to illustrate the methods of 
organic chemistry. The same emphasis 
on the historical development of a subject 
is evident in all the lectures. 

In the preface the author says “The 
composite nature of my audience, con- 
sisting of biologists and of chemists, 
induced me when lecturing to aim at a 
general survey and the exposition of 
first principles.” The author has suc- 
ceeded in this aim and has produced a 
book of great interest to biologists and 
chemists and of particular value for 
younger students who are first making 
their acquaintance with organic chemistry 
and its applications to biology. Portions, 
if not all of the book, might very well be 
assigned as reading in a first course in 
organic chemistry. 


J. B. Conant 


_ HARVARD UNIVERSITY 
CAMBRIDGE, MASSACHUSETTS 
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The Normal Diet. W. D. Sansum, M.S., 
M.D. Third revised edition, The 
C. V. Mosby Co., St. Louis, Mo., 
1930. 134 pp. 18 X 19.5 cm. $1.50. 


The material of this book is taken from 
a course of lectures given by the author to 
patients suffering from nutritional diseases. 
The food requirements of the body are 
fully explained. A chapter is devoted to 
each of the following topics: calorie, 
bulky food, protein, mineral, vitamin, 
and water requirement for the body. 
The author points out the relation of diet 
to some of the nutritional disorders, for 
example, and acid-ash and the acetone 
types of acidosis, diabetes, and the typical 
diseases due to the lack of vitamins. The 
diet menus are completely revised, and 
many special menus are added. Sample 
menus for alkaline diet containing differ- 
ent calorie content, also those pertaining 
to the proper carbohydrate and fat ratio, 
are of special interest and importance. 
Menus for reducing diets are included. 
The height and weight tables with explana- 
tions are a helpful part of the book. 

References are given at the end of each 
chapter but the author has included only 
the ones-mentioned in the text. It would 
seem that this list of references should 
have been revised and made more com- 
plete for this later edition. 

The book is written to interest the medi- 
cal man and to help the layman to a better 
understanding of the nutritional require- 
ment of the body. It has more value in 
this place than as a scientific contribution. 

N. M. Naylor 


Iowa StTatTE COLLEGE 
AMES, Iowa 


The Use of the Microscope. JoHN 
BELLING, Cytologist, Carnegie Institu- 
tion of Washington. First edition, 
McGraw-Hill Book Co., Inc., 370 
Seventh Avenue, New York City, 1930. 
xi + 315 pp. 28 figs. 15 X 23 cm. 
$4.00. 

“For scientific work it is desirable to 


get in the microscope the sharpest and 
most contrasty images possible with the 
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apparatus at hand. ‘There are several 
dozen adjustments, or variations of meth- 
ods, each of which will add slightly to 
the perfection of the image in the micro- 
scope. Alone, each of these slight im- 
provements may not seem worth making; 
but combined they may cause a decided 
difference in the brilliancy and crispness 
of the microscopical image. In _ this 
book, the most important of these methods 
have been brought together from the 
original papers, and to them have been 
added the results of the writer’s experi- 
ence gained in years of continuous work 
with the microscope.” The author thus 
presents his book as a work on critical 
microscopy rather than an elementary or 
general treatise. He discusses various 
important phases of microscopy, notably 
simple magnifiers, binocular microscopes, 
the water immersion objective, corrections 
of condensers, cover-glass thickness, and 
the limitation of illumination to the area of 
the field of view, as well as most of the 
topics commonly included in elementary 
works. Each chapter closes with a list 
of “practical points.” A glossary of 
terms and a chapter on the literature of 
[critical] microscopy with a bibliography 
are included. ‘There is also a set of study 
questions, of the ‘‘memory”’ type. Polar- 
ized light and ultramicroscopy are not 
discussed, and photomicrography is dis- 
missed very sketchily. 

The work is more of a commentary or 
vade mecum than an exposition of prin- 
ciples; indeed, the reader will need to 
seek his fundamentals and theory else- 
where. It seems unfortunate that im- 
portant manipulative technic, readily 
adaptable to all fields of microscopy, 
should not be described and illustrated 
in such a manner as to suggest its very 
wide significance. The sections on “‘Dis- 
coveries with the Microscope” and “A 
Hundred Microscopical Objects of Bio- 
logical Interest”? serve further to place 
emphasis on the class of objects with 
which the author and biologist in general 
are most concerned, rather than upon the 
microscope as an instrument for the revela- 
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tion of fine detail in any sort of material, 
Since there is no mention of the chemical 
or technical use of the microscope, and 
indeed little specific reference to the 
problems. of technic encountered in 
general biological applications, the chief 
value of the book is likely to cytologists. 

The chemist will profit most from the 
chapter on “Fifty Practical Exercises 
with the Microscope,” in which the 
author has gathered together a series of 
experiments designed to exemplify the 
defects in microscopical images and the 
effectiveness of the different methods of 
correcting them. These exercises may 
profitably be performed by every user 
of the microscope, whatever his field, 
as an excellent training in obtaining op- 
timum contrast and detail. Numerous 
items of information, and some criticisms 
of apparatus, will also be of particular 
value to microscopists who are qualified to 
recognize that on some there is a difference 
of opinion, and to evaluate them in terms 
of wider demands than those of cytology. 

C. W. Mason 


CoRNELL UNIVERSITY 
Iruaca, N. Y. 


The New World of Physical Discovery. 
Fioyp L. Darrow. The Bobbs-Merrill 
Company, Indianapolis, Ind., 1930. 
viii + 371 pages. 15.5 X 23 cm. 
Illustrated. $3.50. 

This is a popular history of physics. 
Its author understands that recent de- 
velopments cannot be set forth clearly 
except in the light of earlier history, and 
devotes several chapters to an account of 
the classical physics from earliest times 
to the establishment of the laws of the 
conservation of mass and of energy and 
the kinetic theory of heat. He describes 
the well-ordered Victorian universe, filled 
with ether and impenetrable atoms, wiiere 
the future seemed predictable and wiiere 
there seemed no more really important 
discoveries to be made. Against this 
background he delineates dramatically 
the disturbing discoveries. of the new 
physics, the interconnectedness of matter 
and energy and the relativity of all things. 
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The book is very readable, but too 
slangy in parts and too much like a Sun- 
day supplement for the taste of a sober 
student of science. But these qualities 
will perhaps make it more acceptable to 
the greater number. It is clear through- 
out, has no noteworthy gaps in the narra- 
tive, and in places is written in language 
which is eloquent. It will be intelligible 
and interesting to those who are not 
trained in science. To teachers of science 
it will supply much which can be used in 
their lectures. It is the Scientific Book 
Club’s “selection for February”—and we 
applaud the choice. 

TENNEY L. Davis 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE, MASSACHUSETTS 


Principles of Guidance. ARTHUR J. 
Jonks, Professor of Secondary Educa- 
tion, School of Education, University 
of Pennsylvania. First edition, 
McGraw-Hill Book Co., Inc., New York, 
1930. xxiv + 385 pp. 27 tables, 23 
figures, 5 posters. 14 X 20cm. $8.00. 


In this volume the author seeks to set 
forth the nature of guidance and formu- 
late its underlying principles and methods 
so that teachers and administrators can 
“see the relations of guidance to other 
phases of education’ and thus have the 
“basis for proper evaluation of procedures 
and practices.’’ The scope of the volume 
is indicated by the four perts embraced 
in it—(1) the meaning, purpose, and aim 
of guidance, (2) methods of investigation 
in guidance, (3) methods of guiding stu- 
dents, and (4) results of guidance. 

Too often the treatment of problems in 
the mental and social sciences is defective 
because basic assumptions are made un- 
consciously—assumptions whose validity 
is highly questionable. The author of 
the present volume, however, discusses 
in Chapter III seven important ‘Basic 
Assumptions of Guidance,” and notes 
at other places in the volume important 
assumptions underlying aims and pro- 
cedures. The most enthusiastic heredi- 
tarians doubtless will reject the second of 
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these—viz., that “native abilities are 
not usually specialized,” yet the author 
from a brief summary and careful evalua- 
tion of data, observations, and opinions 
finds some justification for the view that 
“success in a certain group of related 
vocations or schools or studies is de- 
termined more by interests early de- 
veloped, by facilities, by openings, by 
opportunities in the particular locality 
or region where the individual is located’”’ 
(p. 48) than by a high degree of speciali- 
zation of native abilities, although he 
does recognize ‘‘the possibility of special- 
ized abilities in music and art.” 

Part II contains twelve significant 
and timely chapters on such topics as 
general methods of investigation, studying 
the individual through use of (1) school 
records, (2) variability and flexibility of 


. school organization, (3) tryout and ex- 


ploratory activities, (4) tests, (5) estimates 
of personality, traits, and self-analysis, 
(6) case methods and the services of 
psychiatrist and visiting teacher, and 
(7) such inaccurate or useless proce- 
dures as astrology, phrenology, graph- 
ology, ete. 

Part III gives a good treatment of 
methods of guidance with relation to 
courses, schools, colleges, and occupations 
(instruction, try-out and _ exploration, 
counseling, choosing an occupation, place- 
ment and follow-up), as well as a brief 
treatment of civic and moral, leisure 
time, social, and leadership guidance. 

The treatment of aptitude tests is 
inadequate, no mention being made of 
certain prognosis tests whose value seems 
to be much greater than that of the 
Downey Will-temperament tests which are 
given brief mention. Similarly, the 
promising work on interest tests for 
guidance purposes is neglected. 

The book is well written, with footnote 
references throughout and with selected 
references at the end of each chapter; 
it is comprehensive, well proportioned, 
and shows mature and sound scholarship. 
It should be of distinct value to teachers, 
administrators, and others interested in 
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educational and vocational guidance and 
related phases of personnel work. 


Fow.LER D. Brooks 


THe JoHNS HopkKINs UNIVERSITY 
HomEwoop, BALTIMORE, Mp. 


BULLETINS 


The Scientific Fundamentals of Gravity 
Concentration. JosEF FinKkEy, E.M., 
Professor of Ore Dressing of the School 
of Mines, Sopron, Hungary. Trans- 
lated into English by C. O. ANDERSON 
and M. H. Grirritts. Bulletin of the 
School of Mines and Metallurgy, Uni- 
versity of Missouri, Rolla, Mo., 1930. 
295 pp. 14.5 X 22cm. $1.00. 

The following chapter headings indi- 
cate the content of this Bulletin: I. 
The Principles of Mechanics of Gravity 
Concentration. II. Preparation for Grav- 
ity Concentration. III. Jigging. IV. 
Concentration. 


Statistical Summary of Education, 1927- 
28. FRANK M. PuHILurs, chief, Division 
of Statistics, U. S. Dept. of the Interior. 
Bulletin, 1930, No. 3. U. S. Govt. 
Printing Office, Washington, 1930. 16 
pages. 15 X 23cm. $0.05. 


The Province of New Brunswick, Canada. 
Its Natural Resources and Develop- 
ment. L. O. Tuomas, B.Sc. Natural 
Resources Intelligence Service, Depart- 
ment of the Interior, Ottawa, Canada. 
1930. 166 pp. 38 photos, maps. 
17 X 25cm. Gratis. 


Possible Canadian Production of Radium Ore. 


JOURNAL OF CHEMICAL EDUCATION 


“The Department of the Interior has 
just issued a report on New Brunswick. 
The potentialities of this maritime prov- 
ince had undoubtedly been overlooked 
during the period of the agricultural de- 
velopment of Western Canada and the 
industrial growth of Ontario and Quebec, 
for it is only recently that its water power 
and forest wealth have been utilized in 
large-scale pulp and paper enterprise. 
Progress in this direction has indeed been 
remarkable. Last year the largest power 
site in the Maritimes was developed at 
Grand Falls, with an installation of 60,000 
horsepower and transmission line of 104 
miles to Chaleur Bay; 5500 horsepower 
was added to the 9000 horsepower 
already developed on the Nipisiguit; the 
capacities of the plants at Edmundston 
and Bathurst were enlarged; while a news- 
print mill with an initial daily capacity of 
250 tons came into operation’ in March, 
1930; and a bleached sulfite mill at Athol 
has lately been completed. 

“A similar awakening is in evidence in 
regard to the fertile and cheap agricul- 
tural lands, minerals and fisheries, and 
the many recreational attractions of the 
province, all of which resources and the 
development opportunities they present 
are dealt with in this governmental 
publication, which can be obtained from 
the Director, Natural Resources Intelli- 
gence Service, Department of the Interior, 
Ottawa, Canada.”’ 


The occurrence of small quantities 


of radioactive minerals in granite pegmatite dykes in Ontario and Quebec was noted 
many years ago, when some of these dykes began to be worked for their mica or 
feldspar content. A considerable variety of rare-earth minerals, many of them radio- 
active, have been yielded by such dykes, but not in commercial quantities. Recently, 
however, prospecting in the Wilberforce districts of Central Ontario has resulted in the 
discovery of a deposit of uraninite that appears more likely to prove of commercial 
grade than any hitherto found in Canada. 

Uraninite is a crystallized form of pitch-blende, the richest commercial ore of 
radium, and is the mineral now mined at Jachymov, in Czechoslovakia, and in tlic 
Belgian Congo. From these deposits the greater part of the world’s supply of radium 
has been obtained.—Chem. News 





